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STATSIONAR  UPDATE 


• Operates  in  both  4/6  GHz  and  7/8  GHz  bands. 

• 25  square  feet  of  solar  cells  on  panels  and  some  cells  mounted  on  cylindrical  body. 

• Two  spot  beam  antennas,  one  a dish  (4  foot  diameter)  , the  other  an  "orange  peel" 
operating  at  4 GHz  . 

• Two  "orange  peel"  antennas  operating  at  7 GHz  band  (can  be  rotated  to  change 
coverage  prior  to  launch) . 

• Global  horns  for  transmitting  at  both  4 GHz  and  7 GHz  . 
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This  is  the  third  in  a series  of  Satellite  Characteristics  Matrix  reports 
which  describes  the  salient  communication  payload  parameters  of  international 
satellite  systems  - both  military  and  commercial.  The  information  has  been 
gleaned  from  various  sources  and  attempts  to  describe  these  systems  up  to 
the  time  of  publication.  The  satellite  systems  described  are  at  various  stages 
of  completion,  that  is,  from  planning  stage  to  fully  operational.  Clearly,  some 
information  on  military  satellites  is  not  included  because  of  the  classified  nature. 

Several  new  satellites  are  presented  which  were  not  indicated  previously. 

In  the  commerical  sector,  there  is  a trend  to  regional  and  domestic  satellites 
as  opposed  to  the  international  INTELSATS.  Several  of  the  better  known  domestic 
include  Westar,  Comstar,  Satcom,  ANIK,  Statsionar  and  Palapa.  However,  even 
here  the  distinction  is  flexible  since  these  may  provide  service  to  countries  close 
to  the  host  nation.  Examples  of  these  include  ANIK  which  supplied  service  to 
the  United  States  before  the  advent  of  Westar  and  Satcom,  and  Palapa  which  belongs 
to  Indonesia  providing  service  to  nations  such  as  Australia  and  the  Philippines. 

Other  satellite  systems  which  are  gaining  impedus  are  the  regional  systems 
providing  service  to  several  contiguous  nations.  Satellites  in  the  category  include 
Arabsat,  Norsat,  Condor  and  European  Communications  Satellite  (ECS).  In  addition 
several  satellites  which  have  decayed  or  are  no  longer  operational  have  been 
deleted  from  the  publication.  The  report  has  been  expanded  by  the  inclusion  of 
a general  section  which  includes  the  orbital  locations  of  all  known  communication 
satellites.  This  applies  to  satellites  which  are  in  geosynchronous  orbit. 
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The  satellites  which  were  previously  included  in  the  satellite  characteristic 
matrix  have  had  their  characteristics  updated.  The  new  satellites  which  are  included 
in  this  publication  are  : 


GPSHF 

NORSAT 

NATO  IV 

RADUGA 

SFCS 

RS 

A NIK  A-D 

SAT  COL 

CONDOR 

SETS 

EKRAN 

STW 

GALS 

• VOLNA 

GMS 

ZOHREH 

H-SAT 

ADVANCED  WESTAR/TDRSS 

INSAT 

INTELSAT  VI 

LOUTCH 

INTELSAT  MCS 

MAR  ECS 

LEA  SAT 
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Table  2-1.  U.S.  Government  Sponsored  Communications 


SATELLITE 

SPACECRAFT  DATA 

PAYLOAD  CHAR  Act 

Sponsor 

Launch 

Launch 

Orbit 

Stabili- 

Powe  r 

Power 

Location 

Communication 

Repeater  and 

RF 

and 

Date 

and  On 

and 

7.ation 

5k)urce 

Capa- 

and 

Sub-system 

TTtC 

Channel 

Manu- 

and 

Orbit 

Design 

city 

Inclination 

Frequencies 

Band- 

facturer 

Launch 

Weight 

Life- 

width 

Vehicle 

Time 

ATS-1 

NASA; 

12/6^ 

1550; 

Geo- 

Spin; 

Solar 

175W 

149®W'  + 

SHF;  2 Integra- 

Uplinks  at  6212.  094 

SHF- 

HAC 

1966; 

775 

Syn- 

mono- 

array; 

BOL; 

0.  2°  E-W; 

ted  triple  mode 

MHz.  6301.05  MKz 

(a)  25 

Atlas- 

chro- 

propel- 

2 Ni- 

partial 

7.  4° 

repeaters,  (a) 

6212.  294  MHz  . 

MHz  (b» 

Agena 

nous 

lant  hy 

Cd 

eclipse 

IF  translation 

6217.  694  MHz  . 

5.45 

D 

drazine 

batter- 

capabl- 

soft-limited  (b) 

6301.25  MHz. 

MHz  up 

(AKM) 

with 

ies 

lity 

real-time  IF 

6306.  65  MHz  . 

25  MHz 

redun- 

modulation  con- 

149.  22  MHz  . 

down  (c) 

dant 

version  (c)  on- 

149.  195  MHz  . 

25  MHz 

thrus- 

board  WB  data. 

149.  245  MHz  . 

VHF; 

ters 

Any  2 modes 

Downlinks  at 

100  kHz 

operate  simul- 

4119.  599  MHz  , 

taneously. 

4178.  591  MHz  , 

VHF:1  single 

135.  575  MHz , 

IF  translation 

135.625  MHz. 

hard-limited 

135.6  MHz  . 

repeater. 

Command  at  148.  26 

MHZ.  Telemetry  at 

136.  47  MHz . 

In 

orbit 

and  CO 

ntinuing 

to  SI 

apply  u 

seful 

service. 

^ored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


Repeater  and 
TTtC 

Frequencies 


RF 

Chrnnel 

Band- 

width 


[Beacon!  Antenna 


Power 

Ampli- 

fier 


OPERAIIONAL  DATA 


EIRP  System 
Figure 
Of  Merit 

fG"n 


Satellite 

Status 


Operational 

Capability 


Uplinks  at  6212.  094 

SHF- 

4135. 

SHF  xmit  has 

ISHF  has 

SHF; 

-23.0 

n 

S'C  active; 

MHx,  6301.05  MHz 

(a)  25 

946 

1-16  element 

2-4W 

22dBW 

dB/  K 

limited 

6212.294  MHz, 

MHz  (b) 

MHz, 

electronically 

TWTA'S- 

with 

for 

station- 

6217.  694  MHz . 

5.45 

4195. 

despun  phasec 

VHF  has 

both 

SHF; 

keeping 

6301.  25  MHz , 

MHz  up 

172 

array  with 

8-5W 

TWTA 

-20.6 

o 

capability 

6306. 65  MHz . 

25  MHz 

MHz, 

14dB  peak 

solid 

■s. 

dB/  K 

^eft;  solar 

149.  22  MHz , 

down  (c) 

4119. 

gain  and  21° 

state 

VHF; 

for 

array  out- 

149.195  MHz  , 

25  MHz 

599 

beamwidth. 

devices 

23dBW 

VHF 

put  degrad- 

149. 245  MHz  . 

VHF: 

MHz, 

SHF  rcve  has 

for  1 

ed.  Trans- 

Downlinks at 

100 kHz 

4178, 

1 collinear 

carr- 

mits on 

4119.  599  MHz  , 

591 

array  with 

ier. 

command 

4178.  591  MHz  , 

MHz. 

7.  8 dB  peak 

only. 

! 135. 575  MHz . 

137.37 

gain.  VHF 

1 135.625  MHz, 

MHz. 

has  1-8  ele- 

135.6 MHz  . 

412.  05 

ment  elec- 

Command at  148.  26 

MHz 

tronically  de- 

MHZ. Telemetry  at 

spun  phased 

136. 47  MHz . 

array  with  9 

i 

Applications 

experiments 


See  Ref. 
(191,(52) 


dB  xmit  peak 
gain  and  8dB 
rcve  peak 
gain  and  60° 
beamwidth.  , 
VHF  TT&C  I 
has  1 8-whip 
turnstile, 
omnidirec- 
tional. 


Table  2-2.  U.S.  Government  Sponsored  Communication* 


SATELLITE 

SPACECRAFT  DATA 

PAYLOAD  CHARACj 

ATS-3 

Sponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

V'ehicle 

Launch 
and  On 
Orbit 
Weight 

Orbit 

and 

Design 

Life- 

Time 

Stabili- 

zation 

Power 

Source 

Power 

Capa- 

city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 
TTtC 

Frequencies 

RF 

Channt 

Hand- 

width 

NASA; 

HAC 

11 '5^ 

1967; 

Atlas- 

Agena 

D 

(AKM) 

1550; 

805 

Geo- 

Syn- 

chro- 

uous 

Spin; 

hydra- 

zine 

mono- 
propel- 
lant or 
nitro- 
gen 
jets 

s/a 

^TS-1 

175  BOL 
partial 
eclipse 
capabi- 
lity 

70°W  + 

0 2®  E-W; 
5 7® 

s /a  ATS-1 

8 /a  ATS-1 

s''a 

ATS-1 

I 

i 

1 

1 

1 

i 

1 

Sponsored  Commvinications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


Repeater  and 
TT&C 

Frequencies 


RF 

Channel 

Band- 

width 


Power 

Ampli- 

fier 


2-4W 

TWTA'S 

and 

2-12W 


with  2 SHF; 


TWTA'S  TWTA  -20.1 
in  SHF;  's,  or  dB/  °K 


in  SHF;  's,  oi 
1-12W  26.5 

TWTA  dBW 
failed.  with  2 
8-6. 3W  TWTA 
solid-  's. 

state  de-  VHF; 
vices  in  25.  8 
VHF.  dBW 


OPERATIONAL  DATA 


Satellite  Operational 
Status  Capability 


?'C  active  Applications  See  Ref. 

tolar  array  e;<p::riinents  (19),  (52) 

)utput  de- 
graded. 

(mits  on 
x>mmand 
nly.  1- 
12W  TWTA 
las  failed 


Table  2-3.  U.S.  Government  Sponsored  Communications  C 


SATELLITE 


SPACECRAFT  DATA 


Orbit 

nnd 

IVsiRTi 

Life- 

Time 


PAYLOAD  CHARA 


Power 

Source 


Power 

Capa- 

city 


Location 

and 

Inclination 


Communication 

Sub-system 


Repeater  and 
TTIC 

Frequencies 


NASA; 

5/30/ 

1403kK  Geo-  3 axis; 

Solar  600  W 

35°  E 

Fair- 

1974; 

P094  lb  syn-  hydra- 

array;  BOL; 

+ 0,1° 

child 

Titan 

1357kg  chro-  zine 

Ni-Cd  470  W 

E-W  and 

ni  C 

(2991  tt  )nou8;  jets 

batte-  EOL; 

N-S;  0. 3' 

2 

Ties  partial 

years 

eclipse 

capabi- 

lity 

This  system  wUl  be  turned  off  September  1979 


Conununlcatlon 

frequency 

Power  ampllflere 


Telemetry 


Repeeter  operaUoo 


Treaeponder 

bendwldthe 

Experiment 

Interface 

Baseband 

IF 

Peak  antenna  (aln 
Peak  EIRP 


Telemetry  trane- 
mleetCB  (ERP) 

Telemetry  trans- 
mitter 


•.  1-mslsr  OO-feot)  diameter 
IM  MBs  to  10  GHa 
f/d  • 0.44 

Stowed  dimensions,  annulus  wRh 
2. 0 meter  OD  x 1.5  meter  ID  a 
0.2  meter  (6.6  feet  OD  x 4.6  feet 
ID  X 0. 8 feet)  high 

VHF,  UHF,  L-.  S-,  C-,  Ku. 
and  Ka-Bands 


UHF— 105  watts  (SITE/TRUST) 
U-Band— 40  watts  (PLACE) 
S-Band— 20  watts  (TDRE) 
8-Band — 15  watts  (HET) 
sellBE  Wave  Tubes 


C-Rand — 12/24  watts 

Full  duplex,  coherent  linear 
tranalntlon  and/or  modulation 
oonveraion  (dM)  of  up  to  3 inde- 
poident  RF  channels  slmultane- 
ooaly 

Selectable  RF  bandwidths  12  and 
40  MHx 


VCO  (5  MHi) 
Discriminator  (6  MHz) 
Bandwidth  40  MHz 

49  dB 
54. 5 dBW 


15  dBW  (high  gain  llhk)--4  dBW 
(aom-Unk) 

2 wait  FM/PM 


Aannmns  the  foUawlag  aomlnal  antenna  fnlas; 
C-fanwi  bom  - 17  dB  L-bnod  fan  - 22  dB 

C-bnad  dish  - 50  dB  L-bnnd  pnocU  - 38  dB 

B-bnnd  army  - 39  dB  VHF  dish  - 18  dB 


Sponsored  Conrjmunications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


Repeater  and 
TT&C 

Frequencies 


RF  Beacon  Antenna 
Channel 
Band- 
width 


Power 

Ampli- 

fier 


EIRP  System  Satellite  Operational  Notes 

Figure  Status  Capability 


Of  Merit 

(G'T) 


See  insert 


See  See  See  Insert 

Insert  Insert 


See 

Insert 


See  See 
Insert  Insert 


Active 


Applications  I Located 


experiments  at  94  W 
for  first 


year; 

located 


at  35®  E 


second 

year; 

located 


at  94®  E 


Utao/T  art  timh 

VIOT  AMM  Oma  POV  IMA 

PoJwlultM  tiagrMt  MB)  MB/Ki  IPP/K)  Pv««r  A 

UPAPr  «.4  «P.P  IP.  I IP.S 


until  EOL 
Return 
trip  from 
8/76  to 
10/76. 
See  Ref. 
(19),  (21). 
(34),  (52) 


tl.*  tl-id)  M.MU  I 


n»  ■tail*  cvnw 

Itl  D«b1  Carrier  C^arMM* 

Oi  (Mar  af  wm»  «aai 


i.t  I M-km  I W.WU 
M.tm  n.fcn 


NCP  i.s 


»cp  i.i 


MCP  I lat.l 


•CP  3.6 

RCP  II 


•rp  ,4 

wtcp  II 


VOl 


Tra—matert 


a<c«lTer» 


rtereanelaa 

Type 

akatsMsid) 

Fowf  Ol^lt 

C-Band 

3tS0,  4150 

11  mMs 

and  3750  MHi 

Deslfiked  for  HET 

2509  and 

15  nans 

experiment 

2670  KHz 

S-Band 

2075  KHz 

21  watte 

L-Baad 

1550  KHz 

40  wttU 

UBF 

800  MHz 

105  watta 

Type 

Frequencies  «S} 

UUaCbaapald) 

C-Band* 

5950,  6150,  and  6350  MHa 

S-Banl* 

2250  MHz 

L-Band 

1650  MHz 

VHF 

150  KHz 

icUl  Featurea  Monopulse  operation 

Coherent  pheee-lock  operation 


Recelpt/trenimieslon  <rf  up  to  3 frequencies  slmuUaae- 
oaety 

IT  frequencies,  **  ertih  direct  symheals  of  14  frera  a 
shale  frequency  euadard 


i 
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Table  2-4.  U.  S.  Government  ^lonsored  Communication^ 

SATELLITE 

SPACECD\FT  DATA 

PAYI/IAD  CHARAC^ 

Sponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 
and  On 
Orbit 
Weight 

Orl)it 

and 

Design 

Llfe- 

Tinic 

Stabili- 

zation 

Power 

Source 

Power 

Capa- 

city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 

TTfcC 

Frequencies 

RF 

Channi 

Iland-1 

width 

1 

DSCS  n 
(F-4) 

DOD/ 

SAMSO; 

TRW 

12/13? 

1973; 

Titan 

in  C 

567  kg 
(1250#) 

Geo- 

syn- 

chro- 

nous; 

5 year 

design 

life; 

3.2 

year 

mean 

mis- 

sion 

dura- 

tion 

(MMD) 

Spin 

with 

hydra- 

zine 

jets 

Solar 

array; 

3 Ni- 
Cd 
bat- 
teries 

520  W 
BOL; 

390  W 

EOL; 

full 

eclipse 

capability 

60®  E 
+ 3°  E-W; 

<2.5® 

Single  conver- 
sion multi- 
channel cross- 
strapped  re- 
peaters. Each 
of  4 channels 
operate  In  lin- 
ear, semi- 
linear,  or  hard- 
limiting  modes. 

Uplink:  CH  1 from 
7.975  to  8. 1 GHz; 
CH2  from  8. 125  to 
8.175  GHz;  CH  3 
from  8.215  to  8.4 
GHz;  CH  4 from 

7.9  to  7.95  GHz. 
Downlink:  CH  1 
from  7.25  to  7.375 
GHz;  CH  2 from 

7.4  to  7.45  GHz; 

CH  3 from  7.49  to 
7.675  GHz;  CH  4 
from  7. 7 to  7. 75 
GHz.  TT  & C at 
S-band. 

CH  1: 
125  MH 
CH  2:  1 
50  MHl 
CH  3:  1 
185  MH 
CH  4:  ? 
50  MH« 
410  MHi 
usable  ' 
BW 

3 

DSCS  11 
(F-5/6) 

5/75 

TITAN 

nic 

DSCS  n 
(F-7/8) 

5/77; 

Titan 

me 

587KG 

(1294#)) 

^ -H  V 

DSCS  n 3/78;  Not  in 

(F-9/10)  Titan  orbit 


DSCS  n 12/78;  135°  VV 

(F-11/12)  Titan  175°E 

m C ±3°  E-W; 

<2.5® 


Sponsored  Communications  Satellite  Characteristics 


payload  characteristics 


Repeater  and 
TT&C 

Frequencies 


RF 

Channel 

Band- 

width 


Beacon!  Antenna 


OPERATIONAL  DATA 

Power  EIRP  System  Satellite  Operational 
Ampli-  Figure  Status  Capability 

tier  Of  Merit 

(G/T) 


Uplink:  CH  1 from 

CH  1:  7.2501 

2 EC  horns. 

z-zu  w 

28  dBW 

-16.9 

In  opera-  1300  duplex 

CH  1 is 

7.975  to  8.1  GHz; 

125  MHz  and 

18®  BW, 

TWTA's. 

in  EC 

dB/  K 

tion  audio  chan- 

EC-EC; 

CH2  from  8. 125  to 

CH  2:  7.6751 

17  dB  gain  at 

TWTA 

mode; 

in  CH  1 

nels,  or  up 

CH  2 is 

8.175  GHz;  CH  3 

50  MHz;  GHz 

beam  edge. 

driver 

43  dBW 

and 

to  100  Mbps 

NB-EC; 

from  8.215  to  8.4 

CH  3: 

2 NB  para- 

in 

CH  4; 

data 

CH  3 is 

GHz;  CH  4 from 

185  MHz 

bolic  steer- 

single 

-4.4 

NB-NB; 

7.9  to  7.95  GHz. 

CH  4: 

able  dishes. 

NB 

dB/  K 

CH  4 is 

Downlink:  CH  1 

50  MHz. 

2. 5°  BW, 

mode; 

in  CH  2 

EC-NB. 

from  7.25  to  7.375 

410  MHz 

33  dB  gain  at 

40  dBW 

and 

See  Ref. 

GHz;  CH  2 from 

usable 

beam  edge. 

in  dual 

CH  3 

(3),  (5),  (6) 

7.4  to  7.45  GHz; 

BW 

1 S-band 

NB 

(7),  (19), 

CH  3 from  7. 49  to 

TT&C  bicone 

mode 

(39) 

7.675  GHz;  CH  4 

antenna,  32® 

from  7.7  to  7.75 

toroidal  bean 

GHz.  TT  & C at 

3 dB  peak 

S-band. 

gain.  Xmit 

LHCP,  rcve 
RHCP. 


Failed  at 
launch 


S/A  DSCS  II 
(F-5/6  ex- 
cept that 
1 NB  (2. 4°) 
antenna  will 
be  defocused 
to  provide 
broadened  NB 
pattern.  This 
is  called  AC 
or  defocused 
narrow  cov- 
erage (DNC) 
Sats  F-7  - 
F-16  use 
NB  & AC 
beam 


S/A  S/A 
DSCS  B DSCS  n 
(F-5/6  (F-5/6 
except  except 
28.5  -10.7 

dBW  dB/  K 
for  AC  for  AC 
at^BW 
in  dual 
NB/AC 
mode 


F-7.  NC/AC 
TWTA 
failed.  Only 
EC  Xmit 
available 


Failed  at 
launch 


In 

operation 


A 


Table  2-5.  U.S.  Government  Sponsored  Communlcatl 


r 


SATELLITF 


SPACFCnAFT  DATA 


PAYLOAD  CHARA 


Sponsor  Launch 
and  Date 
Manu-  and 
facturer  Launch 
V'ehicle 


DSCS  n 

(F-13/14 


DOD/ 

SAMSO;  or 
TRW 

1979 


Orhit 

and 

DcsiRn 

Life- 

Time 


617  kg|s/a  F-i  s/a 
1360  Ibl 


Stabili-  Power  Power 
nation  Source  Capa- 
city 


Location 

and 

Inclination 


Communication 

Sub-system 


Repeater  and 
TTtC 

FreCfuencies 


DSCS  n 
(F-15,+  ♦ 
DFS-1  of 
DSCS  ni 


DSCS  n 
F-16)+  * 
DFS  - 2 of 
DSCS  ni 


April 
1981; 
TITAN 
III  C 


DSCS  in 


DOD/ 
SAMSO  i 
GE 


3-axis 

Solar 

800  W 

with 

array; 

EOL  ;full 

hydra- 

Ni-Cd 

eclipse 

zine 

bat- 

capability 

jets 

teries 

DSCS  n 


6-channel  re- 
peater 


model! 
o'e  ra- 
tional 
in  '83; 
TITAN 
111  C 


+ 0.5®  B-V 
and  N-S 
station- 
keeping ; 
i=0.1° 


operat- 
ing in  linear, 
semi-linear  or 
saturating 
modes.  Redun- 
dant local  os- 
cillator 


S/A  DSCS  D;  rcves 
'rom  7.  9 to  8.4  GHz; 
xmits  from  7.25  to 
L 75  GHz.  TT&C  at 
K-  and  S-band 


60  MHz 


50  MHz 
exclusl* 


S: 


jnsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


Repeater  and 
TTtC 

Frequencies 


RF 

Channel 

Band- 

width 


BeaconI  Antenna 


OPERATIONAL  DATA 

Power  EIRP  System  Satellite  Operational 
Ampli-  Figure  Status  Capability 

fier  Of  Merit 

(G/T) 


s/a  F-1 


Is/a  F-4  b/a  F-4|  s/a  F-7 


2-4  OW  Single 
TWTA's  anten- 
na 

F-13-  mode: 
F-16  31  dBW 

carry  for  EC 
40w  tubes  46  dBW 
for  NB 
34.5 
dBW 
for  AC. 
Dual 
anten- 
na 

mode: 
31  dBW 
for  EC; 
40  dBW 
for 
NB; 


In  launch  Greater  than 

prepara-  F-4 

tion 


S/A  DSCS  H;  rcves  CHI: 
from  7.9  to  8. 4 GHz;  60  MI 
xmits  from  7.25  to  CH  2: 
r.75  GHz.  TT&C  at  60  MI 
X-  and  S-band  CH  3; 


50  MHz 
exclusiv 
for 
sats 


1 for  1 
redundan: 


CN=4 

^DA: 

37.5 


One  in 
LANT 
One  in 
WrPAC 


DSCS  14 
in  launch 
together 


Launched 

together 


33  dBW 
for  AC 

CH  1: 

Located 

4 -EC  horns;  10  W CH1,2 

-15 

DFS-1,  2 

Productio 

60  MHz; 

between 

1-61  element  TV/TAs  MBA 

dB/^K 

in  develop 

VI  rsion  to 

CH  2: 

::h  4 & 

revr  multiple  in  chs.  Mc=40 

for  EC; 

ment 

be  launch 

60  MHz; 

CH  5; 

beam  antenna  3,4,5, 6;  EC=29 

-16 

beginning 

CH  3: 

also 

(MBA);  2-19  1 for  2 CH  3,4 

dB/^K 

1983  to 

8'5  MHz; 

carries 

beam  xmit  redundant  ^ MBA 

for  MBA 

replace  Dl 

CH  4: 

X- 

MBA  s;  in  ch  3-4  NC=3‘ 

EC  moefe; 

DSCS  U, 

60  MHz; 

band 

Gimballed  & chs  EC=2; 

-1  db/*K 

using  STS 

CH  5: 

tele- 

dish dwnlink  5 & 6 CH  5,  6 

for  1/2° 

and  lUS 

60  MHz; 

metry 

antenna  EC-2E 

spot 

CH  6: 

Ben 

40  W fcli  3,4 

50  MHz 

freqs ; 

TWTAs  EC=2E 

7600 

in  chs  CH  1,2 

7605 

1 and  2;  GDA=4 

i 
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Table  2-6.  U.S.  Government  Sponsored  Communications 


SATELLITE 


SPACECRAFT  DATA 


PAYLOAD  CHARA 


Fltsatcom 


I.aunch 

Date 

and 

Launch 

Vehicle 


DoD/  2/1978n860kg  Geo- 
SAMSO;  Atlas-  1(4100  llj)Ryn- 


Orbit 

Stabili- 

Power 

Power 

Location 

Communication 

Repeater  and 

and 

Design 

Life- 

Time 

zation 

Source 

Capa- 

city 

and 

Inclination 

Sub-system 

TTiC 

Frequencies 

Centau  948kg  chron-  hydr- 

(AKM)  (2100  U pus;  zine 

No.  II:  5 years  mono- 

79  propel 


array; 
3 NI- 


1435W 

BOL; 

1200W 


zine  Cdbat-iEOL; 
5 year J mono-  terles.|full 


No.  mi 
Dec  79t 


propel- 

lant 

with 

redun- 

dant 

thrust- 

ers. 


eclipse 

capa- 

bility. 


at: 

23'’W 

172°E 

75°E 

2.1°  Inc. 


Single  conver- 
sion trans- 
ponders. 
Contains  Fleet 
broadcast  and 
relay  channels, 
DoD  WB 
channel,  USAF 
NB  channel. 


Command  and  tele- 
metry operates  at 
S-band.  Trans- 
ponders operate  at 
UHF  and  X-band. 

SHF  BCN: 

7260  MHz 


Ti] 


jtOQSored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


eat  ion 

Item 


Repeater  and 
TT&C 

Frequencies 


RE 

Channel 

Band- 

width 


Beacon 


Antenna 


Power 

Ampli- 

fier 


EIRP 


dBW 


System 
Figure 
Of  MeritI 
(G/T) 
dB/  K 


Satellite 

Status 


Operational 

Capability 


Notes 


Bver- 

B- 

Fleet 
t and 
anels, 

DSAF 
lell 


Command  and  tele- 
metry operates  at 
S-band.  Trans- 
ponders operate  at 
UHF  and  X-band. 

SHF  BCN: 

7260  MHz 


CH(SHF) 
1;  20 
MHz 


BCN 

at 

S-band, 


CHS(UH^) 
2-10; 

25  MHz 


|CH(UHF) 
11-22: 

5 KHz 
CH(UHF| 
23: 

500  KHzJ 


BCN 

at 

SHF 


16  ft.  UHF 
xmit  parabo- 
loid; 18-turn 
UHF  rcve 
helix;  SHF 
horn  antenna; 
log  conical 
spiral  TT&C 
antenna. 


UHF 
transpon-j 
der  fea- 
tures 
low-level 
amps, 
pre- 
drivers 
and 
power 
amps; 
output 
power 
levels  of 
about 
26W. 

38W,  and 
42W. 

12  LTIF 
transmlt-l 
ters,  1 
SHF 
trans- 
mitter. 


CHS 
4 & 5 
28  dBW 

CHS 

L.2.3,q 
7,  8,9, 

10: 

26  dBlM 


UHF: 

-15.7 

SHF: 

-20 


One  oper- 
ational. 
Several 
ready  for 
launch. 
Two  in 
const  ^uc^ 
tion. 

No.  H 
will  be 
located  at 
23®W  aboutl 
July  27. 


Will  provide 
at  least  30 
voice  and  12 
TTY  channel^ 
to  serve 
small  mobile 
users 


4 satel- 
lite 

system; 

protected 

against 

hostile 

radiation; 

groimd 

spare. 

See  Ref. 

(4). (8). 

(37),  (38) 


Tabic  2-7.  U.S.  Government  Sponsored  Communlcatlonil 


SATELLITE 

SPACECRAFT  RATA 

PAYI^AI)  CHARACTKRII 

LES-8/9 

■■ 

Sponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 
and  On 
Ort)it 
Weicht 

OrI)it 

and 

Design 

Life- 

Time 

Stabili- 

sation 

Power 

Source 

Powe  f 
Capa- 
city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 

TTtC 

Frequencies 

RF 

Channel 

Band- 

width 

Bt 

DOD; 

Lincoln 

Lab 

3/14/ 

1976; 

TITAN 

m C 

453kg 
[1000  11: 

Geo- 

1 syn- 
ch ro- 
ous; 

3 

years 

3 axis; 
gas 

thniste 

Radio- 

isotope 

'S 

elect  ri( 

power 

;ener- 

ators 



290  W 

BOL 

LES-8; 

116. 3°W; 
LES-9: 
26.3°W; 
23°  in- 
clination 
for  both 
S/C 

On-board 
signal  proc. 
revrs. 

Provides  AJ 
protection 

LES-8:  receives 
at  36.7876  and 
36.'8333  GHz, 
xmits  at  37.04 

GHz, 

LES-9:  receives 
at  38.0924  and 
38.0474  GHz, 
xmits  at  36.9  & 
38,84  GHz.  ; 

UHF  up/down  link 

TT&C  at  S-Band 

(C) 

-! 

• 

A 


ament  ^x)nsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


Repeater  and 
TTtC 

Frequencies 


LES-8:  receives 
at  36.7876  and 
36.8333  GHz, 
xmits  at  37.04 
GHz. 

LES-9:  receives 
at  38.0924  and 
38.0474  GHz, 
xmits  at  36.9  & 
38.84  GHz. ; 

UHF  up/down  link 

TT&C  at  S-Band 


RF 

Channel 

Band- 

width 


Power 

Ampli- 

fier 


18  inch 
diameter 
K-Band  para- 
boloid, 42.7 
dBi  gain 
1.15°  beam 
width.  2.5 
inch  diametet 
K-band  horn, 
25  dBi  gain, 
10°  beam 
width. 

UHF  ant. ; 

G = 8 dB 
BW  = 35° 


0.5  W K-band 
IMPATT  22  dB 


diodes 


OPERATIONAL  DATA 


Satellite  Operational  Notes 
Status  Capability 


Experiments 


operation 


with 
horn; 
39  dBV 
with 
para- 
boloid 


See  Ref. 
(4),  (8), 
(26), 


Table  2-8.  U.  S.  Government  Sponsored  Communications  Satell 


SATELLITE 

SPACECRAFT  DATA 

PAYIXIAD  CHARACTl 

LES-10 

5?ponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 
and  On 

Orbit 

Weight 

Orbit 

and 

Design 

Life- 

Time 

Stabili- 

zation 

Power 

Source 

Power 

Capa- 

city 

Location 

and 

inclination 

Communication 

Sub-system 

Repeater  and 
TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

DOD; 

MIT 

TBD; 
Titan 
m C 

1452kg 

(3200#) 

at 

launch 

Geo- 

syn- 

chro- 

DOUS 

Spin; 

hydra- 

zine 

mono- 
propel- 
lant or 
pulsed 
plasma 
thini- 
sters 

Solar 

array; 

Ni-Cd 

batt- 

ery 

1200  W 
BOL; 

full 

elipse 

capabi- 

lity 

TBD 

Will  Include 
signal  process- 
ing equipment, 
anti-jam  capa- 
bility. UHF 
diplexer  and  RF 
preamp,  uses 
FDM  on  uplink 
and  TDM  on 
downlink 

SHF  & UHF 

TBD 

Skynet  IIB 

U.K./ 

DOD; 

Marco- 

ni/pord 

11/22/ 

1974; 

Thor 

Delta 

435KG 

(960#); 

235kg 

(518#) 

Geo- 

syn- 

chron- 
ous;  3 
years 

Spin; 

mono- 

propel- 

lant 

hydra- 

zine 

Solar 

array; 

2 Ni- 

Cd 

batter- 

ies 

258  W 
BOL; 

196  W 

EOL; 

full 

“clipse 

capabil- 

ity 

0° 

Hard-limiting 
single-conver- 
sion dual-chan- 
nel repeater.  S- 
band  TT&C 
repeater. 

Uplink;  7.976  to 
7.978  GHz  for 

NB;  7.985  to 

8.005  GHz  for 

WB. 

Downlink;  7.2573 
to  7.2593  GHz  for 
NB;  7.2664  to 
7.2864  GHz  for  WB 

TT&C  at  S-band 

Two  comm, 
channels 

Crypto  command 

2 MHz 
for  NB; 
20  MHz 
for  WB 

SFCS 

SAMSO 

1985 

Polar 



15  UHF  CHs 

10  SHF  or  EHF 
Chs ; voice 
comm.  & data 

UHF  freqs. 

SHF  or  EHF  freqs. 

I 


^ored  Communications  Satellite  Characteristics 


— — 

PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA 

■ 

t 

1 

1 

Mk>n 

Repeater  and 
TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

1 

System 
Figure 
Of  Merit 
(G'T) 
dB/  K 

Satellite 

Status 

Operational 

Capability 

Notes 

ife 

seess- 

Bent, 

Rf 

^es 

^Ink 

on 

SHF  & UHF 

TBD 

TBD 

UHF  multi- 
beam anten- 
na system 
(MBA)  with 

19  narrow 
beams;  SHF 
MBA  with  37 

narrow 

beams;  UHF 
circular  ar- 
ray of  12 
crossed  di- 
poles for  EC 
UHF  MBA 
has  26. 7dB 
minimum 
gain;  UHF 
circular 
array  has 

13  dB  mini- 
mum gain; 
SHF  MBA 
has  32.5  dB 
minimum 
gain. 

19  UHF 
PA’S  at 
20W 

TBD 

TBD 

In  propo- 
sal stage 

500  kbps 
total  data 
rate  in  TDM 
mode 

This  is 

a tenta- 
tive de- 
sign. 

See  Ref. 
(27) 

ting 

iver- 

ichan- 

ter.S- 

tc 

Br. 

a 

Uplink;  7.976  to 
7.978  GHz  for 

NB;  7.985  to 

8.005  GHz  for 

WB. 

Downlink:  7.2573 
to  7.2593  GHz  for 
NB;  7.2664  to 
7.2864  GHz  for  WB 

TT&C  at  S-band 

Two  comm, 
channels 

Crypto  command 

2 MHz 
for  NB; 
20  MHz 
for  WB 

7. 2995 

GHz 

carrier 

Mechanically 
despun  X- 
band  horn, 

19®  beam 
width.  17  dB 
peak  gain;  2 
S-band  omni- 
directional 
antennas 
(TT&C),  4.0 
dB  peak  gain, 
RHCP. 

2-20  W 
TWTA's 

CH  1; 

23.2 
dBW 
for  WI' 
CH  2: 

17.2 
dBW 
for 

WB 

-17 

t 

In  (^ra- 
tion, but 
has  TTtC 
problems 

. S 

StraU^ic 
and  taclical 

communica- 

tion's 

FDMA/^SSMA 

i 

t 

t 

' • ^ S'  ■ 

, • i * 

See  Ref. 
(5), (9), 
(19),  (34) 

\ 

■ 

Hs 

EHF 

e 

data 

UHF  freqs. 

SHF  or  EHF  freqs. 

Concept 

stage 

High 

survivability 

AFSATCO 
& other 

users 

its 

2-8 
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Table  2-9.  U.S.  Government  Communications  Satellites  Chai 


SATELLITE 


SPACECRAFT  DATA 


PAYIjOAD  CHARACI 


Orbit  Stabili-  Power  Power 
and  r.ation  Source  Capa- 
DosiRn  city 

Llfe- 
Tlmc 


Location  Communication 
and  Sub-system 

Inclination 


Repeater  and 
TTtC 

Frequencies 


RF(] 

Channel 


Rand-1 

width*! 


NATO  niA 


DoD/ 

NATO; 

Ford 


4/22/  1540;  Geo- 

1976;  699  kg  syn- 

Thor-  (1590#)  chro- 
Delta  351  kg  nous; 
2914  (1774#)  7 years 

(AKM) 


Spin;  Solar  538  W 
hydra-  array;  BOL; 


3 Nl- 
Cd 

batter- 

ies 


421  W 
EOL; 

full 

eclipse 

capabili- 

ty 


18°  W Single  conver- 
*0.3  E-W  sion  transpon- 
and  - 0. 4*^  ders.  Redun- 
N-S  dant  active 

units 


Uplink;  CHI  from 
7.975  to  7.992  GHz; 
CH2  from  8. 077  to 
8. 162  GHz;  CHS 
from  8.002  to  8.052 
GHz. 

Downlink:  CHI 
from  7.  25  to  7. 267 
GHz;  CH2  from 
7.352  to  7.437  GHz 
CHS  from  7. 277  to 
7.327  GHz.  Tele- 
metry from  2. 2 to 
2. 3 GHz  . Command 
from  1. 76  to  1.  84 
GHz.  Crypto 
command. 


1/27  720  KC 

1977  1528  lb 

Thor-  376  KC 
Delta  (830  lb) 
2914 
(AKM) 


23' W 

*0.3° 
E-W  and 
* 0.4° 
N-S 


NATO  me 


11/78 

Thor- 

Delta 

2914 

(AKM) 


* 0.  3® 
E-W  and 
*0.4® 
N-S 


4.3“ 


aisumel  configuration  similar  to 


lunlcatlons  Satellites  Characteristics 


l 

i 

PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA 

ion 

Repeater  and 

RF 

Beacon 

•Antenna 

Power 

EIRP 

.System 

.Satellite 

Operational 

Notes 

h 

TT&C 

Channel 

Ampll- 

Figure 

Status 

Capability 

Frequencies 

Band- 

fier 

Of  Merit 

I 

width 

(G'T) 

k- 

Uplink:  CHI  from 

CHI:  17 

7.34 

2 EC  horns. 

4-22W 

CHI: 

-14.1 

In  oper- 

Audio,  TTY, 

CHI;  NB; 

in- 

7.975  to  7.992  GHz; 

MHz; 

GHz  at 

15°  X 12® 

TWTA’s 

35dBW 

dB/  K 

ation ; 

facsimile 

CH2:  NB; 

3 

CH2  from  8. 077  to 

CH2:  55 

6.5 

beamwidth. 

CH2; 

85  MHz 

and  data  on 

CH3:  WB. 

■ 

8. 162  GHz;  CH3 

MHz; 

dBW 

19. 3dB  peak 

35dBW 

CH  2 out 

3 simultan- 

See  Ref. 

t 

from  8. 002  to  8. 055 

CH  3 

xmit  gain. 

CH3: 

(narrow- 

eous  inde- 

(5). (9), 

GHz. 

(EC): 

18. 5dB  peak 

29dBW 

beam  down 

pendent 

(19),  (46) 

i 

’ 

Downlink;  CHI 

50  MHz 

rcve  gain.  1 

' 

Unk) 

channels. 

). 

from  7. 25  to  7. 267 

NB  horn. 

FDMA/SSMA 

: 

GHz;  CH2  from 

7. 5®  beam- 

( 

7.352  to  7.437  GHz 

width,  27.5 

1 

CH3  from  7. 277  to 

dB  peak  gain 

7. 327  GHz.  Tele- 

for  xmit  and 

metry  from  2. 2 to 

rcve.  TT&C 

. 

2. 3 GHz  . Command 

ring  array. 

from  1. 76  to  1.  84 

Circular 

GHz.  Crypto 

polarization. 

command. 

, 

In 

operation 

In 

operation 

D! 

CS  111,  with  M 

BA(8), 

etc  . 

f 

2-9 

I 

L. 


Table 


3-1 

3-2 

3-3 

3-4 

3-5 

3-6 

3-7 

3-8 

3-9 

3-10 

3-11 

3-12 

3-13 

3-14 

3-15 

3-16 

3-17 

3-18 

3-19 

3-20 

3-21 

3-22 

3-23 

3-24 

3-25 

3-26 

3-27 

3-28 

3-29 

3-30 


SECTION  3 - Foreign  Government  Sponsored  Satellites 


Foreign  Government  Sponsored  Satellites  (BSE,  Acme).  . . . 

Foreign  Government  Sponsored  Satellites  (Aerosat) 

Foreign  Government  Sponsored  Satellites  (ANK) 

Foreign  Government  Sponsored  Satellites  (ANIK  cont'd), 

(STW) 

Foreign  Government  Sponsored  Satellites  (COSMOS) 

Foreign  Government  Sponsored  Satellites  (COSMOS  cont'd), 

(Nigerian) 

Foreign  Government  Sponsored  Satellites  (CS),  (MAROTS) 
Foreign  Government  Sponsored  Satellites  (CTS),  (ETS  H)  . 

Foreign  Government  Sponsored  Satellites  (ECS) 

Foreign  Government  Sponsored  Satellites  (Ekran),  (Gals)  . 
Foreign  Government  Sponsored  Satellites  (Gals  cont'd) . . . 

Foreign  Government  Sponsored  Satellites  (H-Sat) 

Foreign  Government  Sponsored  Satellites  (Insat) 

Foreign  Government  Sponsored  Satellites  (Loutch) 

Foreign  Government  Sponsored  Satellites  (Marecs) 

Foreign  Government  Sponsored  Satellites  (Molnlya) 

Foreign  Government  Sponsored  Satellites  (Molniya  cont'd). 
Foreign  Government  Sponsored  Satellites  (Molniya  cont'd). 
Foreign  Government  Sponsored  Satellites  (Molniya  cont'd), 

(NORSAT) 

Foreign  Government  Sponsored  Satellites  (OSCAR) 

Foreign  Government  Sponsored  Satellites  (OSCAR  cont'd)  . 

Foreign  Government  Sponsored  Satellites  (Palapa) 

Foreign  Government  Sponsored  Satellites  (Raduga) 

Foreign  Government  Sponsored  Satellites  (RS),  (SATCOL). 
Foreign  Government  Sponsored  Satellites  (SBTS),  (Sirio), 

(GMS) 

Foreign  Government  Sponsored  Satellites  (Statsionar), 

(Arabs  at) 

Foreign  Government  Sponsored  Satellites  (Symphonie)  . . . 

Foreign  Government  Sponsored  Satellites  (Volna) 

Foreign  Government  Sponsored  Satellites  (Volna  cont'd)  . . 
Foreign  Government  Sponsored  Satellites  (Zohreh) 
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Table  3-1.  Foreign  Government  Sponsored  Communications  S( 


SATELLITK 


SPACECRAFT  DATA 


Sponsor 

and 

Manu- 

facturer 


Medium 
Scale  Broad 
casting 
Satellite  for 
Experimen- 
tal Purpose 
(BSE) 


Japan/ 

NASDA; 

Toshiba 

Electric! 

General 

Electric! 


Launch 

Date 

and 

Launch 

Vehicle] 


7 Apr 

1978 

Thor- 

Delta 

1494 

(AKM) 


Launch 
and  On 
Orbit 
Weight 


678kg 

(1404 

lb); 

317kg 

(7001b) 


Orbit 

and 

Design 

Life- 

Time 


Geo- 
syn- 
ch ron- 
ous; 

3 

years 


3-axis; 
[hydra- 
zine 
mono- 
|propel-| 
lant 
(with 
redun 
dant 
thrust- 
ers 


Stabili 

zation 


Power 

Source 


Solar 

array; 

3 

Ni-Cd 

batter- 

ies 


Power 

Capa- 

city 


lOOOW 

BOL; 

780W 

EOL; 

partial 

eclipse 

capabili- 

ty 


Location 

and 

Inclination 


110®  E 


i 0 lO 
E-W  and 
N-S;  0° 


Acme 


India 


No 

imme- 

diate 

plans 

for 

[imple- 

ment- 

ation 


389kg 
(858  lb) 
208kg 
|458  lb) 


Geo- 


syn- 

Ichron- 


ous 


Spin 
with 
hydra- 
zine 
jets 


Solar 

array; 

Ag-Cd 

batter- 

ies 


360  W 
BOL; 
limited 
eclipse 
[capabil- 
ity 


82®  E 


1 PAYLOAD  CHARAi 

Communication 

Sub-system 

Repeater  and 
TTtC 

Frequencies 

rfH 

Chamj 

Band 

widtil 

2 single  - con- 
version 
channels  with 
redundant  re- 
ceiver and 
transmitter. 
Both  channels 
use  TDA 
preamps. 

TTfcC:  14  to 

14.  025  GHz  up, 

11.7  to  11.725 

GHz  down. 

Channel  A;  14.  23 
to  14.  3 GHz  up, 
11.95  to  12  GHz 
down.  Channel  B: 
14.35  to  14.43  GHz 
up.  12.  05  to  12. 13 
GHz  down. 
Telemetry  and 
ranging  dowmlink 
is  2.  2 GHz  ; 
command  and 
ranging  is  2. 1 

GHz. 

25  Ml 

430  li 
effectll 
total  B 

D 

RF-to-RF 
trans|K>nder 
with  direct 
frequency 
translation.  W'B 
frequency  mod- 
ulation. 

6.055  to  6.4  GHz 
uplink;  3. 855  to 

4. 2 GHz  dowrnlink 

345  Mf 

BJSored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  J 

KA 

i 

Repeater  and 
TTfcC 

Fretjuencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

F.IRP 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

Operational 

Capability 

. 

Notes 

m- 

b 

b 

TT&C:  14  to 

14. 025  GHz  up, 

11.7  to  11.725 

GHz  down. 

Channel  A:  14.  25 
to  14.  3 GHz  up, 

11. 95  to  12  GHz 
down.  Channel  B: 
14.  35  to  14.  43  GHz 
up,  12.  05  to  12. 13 
GHz  down. 
Telemetry  and 
ranging  downlink 

Is  2.  2 GHz  : 
command  and 
ranging  is  2. 1 

GHz. 

25  MHz. 
430  MH! 
effective 
total  BW 

S-band  turn- 
stile antenna 
for  TT&C; 
K-band  an- 
tenna is 
elliptical 
dish  reflec- 
tor with  mul 
tibeam  pat- 
tern to  pro- 
vide main- 
island  cover 
age  (MIC) 
and  out- 
island  cover 
age  (QIC). 
MIC  has 

37dB  xmit 
gain  at  beam 
edge,  41. 5 
dB  rcve  gain 
OIC  has 

28dB  xmit 
gain  at  beam 
edge.  K- 
band  antenna 
uses  3-horn 
feed. 

2-lOOW 

TWTA’S 

(Hughesi 

55.5 

dBW 

Opera- 

tional 

Mlcslon  in- 
cludes exper- 
iments to 
evaluate  per- 
formance of 
ground  sys- 
tems, exper- 
iments of 
operational 
techniques  for 
broadcasting 
satellite  sys- 
tems,experi- 
ments of  S''C 
control  tech- 
niques. exper 
i mental  video 
and  voice  sig- 
nal trans- 
mission 

Beams 
color  TV 
xntissiOQS 
to  small 

uot-r 

terminals 
in  remote 
& urban 
areas  of 
Japan. 

Can  relay 
TV  to 
small 
earth 
terminals 
as  small 
as  3.3  ft 
in  diaroeU  r 
See  Ref 
(53).  (54), 
(78),  (911- 
(93). 

B 

h 

6.055  to  6.4  GHz 
uplink;  3.855  to 

4.2  GHz  downlink 

345  MHz 

140 

MHz 

signal 

on 

comm- 

and 

3. 12  ft.  par- 
abolic ant- 
enna, mech- 
anically de- 

spun  with 
o 

5.1  BW. 

TWTA 

48 

dBW 

Proposed 

Video,  audio, 
data  and  fac- 
simile. 
Multiple  ac- 
cess to  earth 
terminals. 
1560  d\:4>lex 
telephone  and 
1 video  capa- 
city, or  1800 
full  duplex 
telephone 
capacity. 

1 

I 

I 


L 


Table  3-2.  Foreign  Government  ^jonsored  Communlcati 


SATELLITE 


SPACECRAFT  DATA 


PAYIiOAI)  CHA 


Sponsor 

and 

Manu- 

facturer 


Orbit 

and 

Dcsifrn 

Life- 

Time 


Power 

Source 


Power 

Capa- 

city 


Location 

and 

Inclination 


Communication 

Sub-system 


Repeater  and 
TT&C 

Frequencies 


Aerosat 


Comsat 

General 

acting 

for 


TBD; 

Thor 

Delta 

3914 


793kg 

(1748 

lb); 

398kg 


3-axi8  One 
zero  axis 


(AKM)  (8771b) 


ESRO, 

Canada; 

QE 


1415W 
BOL; 
1086W 
orlentei  EOL 
high  250W 
power  eclipse 
array;  load  cap. 


3 Ni-C 
batts. 


5 ET-to-S/C 
channels,  15 
S/C-to-ET 
channels,  3 
A/C-to-S/C 
channels,  2 
S/C-to-ET 
experimental 
channels,  2 
ET-to-S/C 
experimental 
channels. 
Single  ch 
per  Xmtr 


1.5435  to  1.5585 
GHz  for  S/C-to-AC. 
1.645  to  1.66  GHz 
for  A/C-to-S/C. 

5.0  to  5. 125  GHz 
for  ET-to-S/C. 

5. 125  to  5.25  GHz 
for  S/C-to-ET. 


TT«iC:  C-band 


80 
ET 
S/C 
40 
S/C 
ET 
400  k] 
and  1( 
MHz 


expe 
mentll 
cha 


Dt  Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


Ication 

■tern 


Repeater  and 
TTIC 

Frequencies 


1.5435  to  1.5585 
GHz  for  S/C-to-AC. 
1.645  to  1.66  GHz 
for  A/C-to-S/C. 

5.0  to  5. 125  GHz 
for  ET-to-S/C. 
5.125  to  5.25  GHz 
for  S/C-to-ET. 

TT&C:  C-band 


RF 

Channel 

Band- 

width 


80  kHz 
ET-to- 
S/C. 

40 

S/C-to- 

ET. 

400  kHz 
and  10 
MHz 
experi- 
mental 
channels 


4 fixed 
parabolic 
ants(.  87m  D> 
3 -zone  Xmit 
1 - EC  Rec. 
G=21.5  uB; 

1 VHF  log 
periodic  ant.: 
E.  Coverage; 
1 C-band 
WG  horn  : 

E/  Coverage 
G=17.2  dB 


Power 

Ampli- 

fier 


209  W 
at  L-banc 


OPERATIONAL  DATA 


Satellite  Operational  • Notes 

Status  Capability  I 


Proposed 


for- 
ward 
chan- 
nel, 70 
dBW 
for 

experi- 

mental 

channel 


225  CMDS 
TLM; 

162  anolog 
96  bi-level 
43  digital 
serial  ; 
SpUt 

phase/PSK 


3 S/C 
system 
See  Ref. 
(47) 


Table  3-3.  Foreign  Government  Sponsored  Communications  8^ 


SATELLITE 


SPACECRAFT  DATA 


Orbit 

and 

ncsign 

Life- 

Time 


Power 

5>ource 


Capa- 

city 


ANIK  A-I  Tele  sat 
Canada; 
HAC 


Delta 

1914 

(AKM) 


567kg 
[1250 
lb) 
297kg 
(654  lb) 


Solar 
array; 
2 Nl- 
Cd  bat- 
teries 


4/20/ 

1973; 

Thor- 

Delta 

1914 

(AKM) 


ANK  A-ni 


Telesat 

Canada; 

RCA 


Geo-  3-axis 
sta; 

7 yrs 


Location 

and 

Inclination 


113°  Wt 
0. 1°  E-W 
and  N-S; 
0.  0° 


Nonlinear, 
single  conver- 
sion transpon- 
ders. 1 WB 
rcvr  drives  12 
NB  xmtrs. 


capabili- 

ty 


lOgowt 
0. 1®  E-W 
and  N-S; 
0.0° 


104°  W t 
0. 1®  E-W 
and  N-S; 
0.0® 


251. 0°E; 
0.1“ 


PAYLOAD  CHARA 


Communication 

Sub-system 


Repeater  and 
TTfcC 

Frequencies 


36  MH* 
for  ea 


Rcve  center  fre- 
quencies from 
5.  945  to  6.  345  GHa  xmtr. 
in  40  MKa  steps. 

Xmit  center  fre- 
quencies from  3.  72 
to  4. 16  GHz  in  40 
MHz  steps.  Tele- 
metry at  4. 198  and 
at  4.  199  GHz. 

Command  at  6. 42 
GHz. 


6 and  14  GHz  uplink,  36  MHz 
4 and  12  GHZ  down-  at  C-bai 
Unk  72  MH* 

at  Ku-4l 


Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA 

tk>n 

m 

Repeater  and 
TTfcC 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G/T) 

Satellite 

Status 

Operational 

Capability 

Notes 

er- 

on- 

\ 

p 12 

Rcve  center  fre- 
quencies from 

5.  945  to  6.  345  GHr 
in  40  MHz  steps. 
Xmit  center  fre- 
quencies from  3.  72 
to  4. 16  GHz  In  40 
MHz  steps.  Tele- 
metry at  4. 198  and 
at  4. 199  GHz. 
Command  at  6. 42 
GHz. 

36  MHz 

for  each 
xmtr. 

4.5 

GHz 

carriei 

Dual-mode 

5 ft.  dia- 
meter dish, 
rcves  verti- 
cally, xmits 
horizontally, 
27  dB  peak 
gain,  3®  X 8® 
beam  width, 
illuminates 
Canada. 
Bicone  tele- 
metry an- 
tenna. Clo- 
verleaf  com- 
mand antenna 

12-5W 

TWTA's 

33 

dBW 

per 

chan- 

nel 

-7.4 

dB/®K 

for 

CONUS: 
-18  dB/ 
®K  for 
Hawaii 

In  oper- 
ation 

5000  duplex 
audio  or  12 
video  chan- 
nels 

10  R F 
channel* 
during 
eclipse. 

See  Ref. 
(10),  (19), 
(44),  (74) 

Greater 
fuel  al- 
lotment 
of  250  lbs 
for  station 
keeping 

6 and  14  GHz  uplink, 
4 and  12  GHZ  down- 
link 

36  MHz 
at  C-bai 
72  MHz 
at  Ku-b 

d. 

ind 

14  beams  at 
C-band,lbeaD 
at  Ku-band; 
linear 

polarization 

Ku-band 
has  four 
20W 
TWTAs 

36  dBM 

at  C- 

band, 

47.5 

dBW 

at 

Ku-b 

band 

-6dB/l 
at  C- 
band, 

-1  dB/1 
at  Ku- 
band 

k 

12XPDRS 
at  C-band, 

6 XPDRs 
at  Ku-band 
with  80  MHz 
spacing. 
FDM/FM, 
QPSK,  & 
SCPC  modu- 
lation; FDMA 
b TDMA 

access. 

Domestic 
use^coven 
[Canada; 
elephone 
service  to 
Ixed  point! . 
<u-band 
icdlcated  1 1 
'’xperlment , 
provt  use  fo  r 
yrs,  w/ 
jptlons  for 
i additiona 
'I’s.  ■ See 
lef.  (66), 
(67).  (74). 
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Table  3-4.  Foreign  Government  Sponsored  Communications  S 


SATELLITE 


SPACECRXFT  DATA 


Sponsor 

and 

Manu- 

facturer 


ANIK  C-1 

Celesat 

III-l) 


ANIK  C-2 
(Telesat 

in-2) 


ANIK  C-3 

(Telesat 

in-3) 


ANIK  D 
(Telesat  IV 


te- 


msored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  ] 

1 

Repeater  and 
TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

KIRP 

System 

Figure 

Of  Merit 
(G  'T) 

Satellite 

Status 

C^perational 

Capability 

Notes 

14.000-14.497  GHz 
uplink; 

11.70045-12.18400 
GHz  downUnk 

54  MHz 

1 or  4 beams, 
linear  polar- 
ization. 
Polarization 
diversity  for 
frequency 
reuse,  thus 
doubling 
capacity. 

13.0 

dBW 

48 

dBW 

+1  dB/K 
r=1250K 

FDMA, 

TDMA,  & 

frequency 

reuse. 

FDM/FM, 

QPSK,  & 

SCPC 

modulation. 

'over  fixe  1 

points  in 

most 

densely 

populated 

southern 

portion  of 

Canada. 

rhree 

satellites 

planned. 

See  Ref. 

(66),  (67), 

(74) 

— 

6 GHz  uplink, 

4 GHz  downlink 

Concept 

only. 

Provide 

;omm. 
;apabi  title 
nto  the 
L980'b. 
lee  Ref. 

(66) 

6.2-6. 4 GHz 
uplink; 

4-1.2  GHz 
downlink 

Polyhedral 
in  shape, 

2. 1 meter 
diameter 

L_ 

Future 

launch 

das  solid 
uel  rocket 
motor  for 
apogee 
dck  to 
achieve 
gestation 
any  orbit 
ance  place< 
n transfer 
arbit. 

Experlmen 
ase.  See 
Ref.  (66), 
(67),  (88) 
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PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


Repeater  and  RF  Beacon  Antenna  Power 

TT&C  Channel  Ampli- 

Frequencies  Band-  Her 

width 


Satellite 

Status 


Operational 

Capability 


Notes 


SATELLITE 


SPACFCRAFT  DATA 


Sponsor  I^aunch 
and  Date 
Manu-  and 
facturer  Launch 
Vehicle 


Cosmos 

923 


Cosmos 
939  -946 


Cosmos 

968 


Cosmos 

976-983 


Cosmos 

1013-1020 


Nigerian 
National 
Satellite 
System  1 


Nigerian 
National 
Satellite 
System  2 


PAYLOAD  CHARACT 


Power  Power 
Source  Capa- 
city 


Location 

and 

Inclination 


Communication  Repeater  and 
Sub-system  TTtC 

Frequencies 


Circular; 

74.0': 

101.0 

minute 

period 


Circular; 
40“;  115.1 
minute 
period 
(avg) 


Circular; 

74.0'’; 

100.7 

minute 

period 


Circular; 

74.0"; 

115.3 

minute 

period 

(avg) 


Circular; 
74°;  115.6 
minute 
period 
(avg) 


14°E±0.1'; 

incl. 

tolerance 

±0.1° 


20°E  ± 0. 1' 
incl. 

tolerance 

±0.1° 


5.725-6.425  GHz 
plink; 

3-4-4. 0 GHz 
downlink 


I. 

Sponsored  Communications  Satellite  Characteristics 


[ PAYLOAD  CHARACTERISTICS 

4, 

OPERATIONAL  DATA 

■TTlToii 

Repeater  and 
TTfcC 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

>Sv5tem% 
Figure ' 
Of  Merit 

(G"n 

Si^ellite 

Status 

CtperatK  nal 
Capability 

Notes 

. 

■ 

r 

■ 

- 

5.725-6.425  GHz 
uplink; 

3-4-4. 0 GHz 
downlink 

Circular 

antenna 

footprint; 

-2  dB  point 
Just  larger 
than  Nigeria 

i— — 



SCPC  , TV 

6 trunk 
telephone 

Table  3-7,  Foreign  Government  Sponsored  Communication 


SATELLITE 


SPACECRAFT  DATA 


Orbit 

nnd 

Design 

Llfe- 

Tlme 


Power  Power 
Source  Capa- 
city 


Communi-  Japan/  12/77  6Tlkg 

cations  NASDA;  Thor-  (1479 

Satellite  Mltsu-  Delta  lb); 

(CS):  MskI  2914  340kg 

a/k/a  Electric  (AKM)  (750  lb) 

Medium  - Aero- 

Capaclty  nutronic 

Communi-  Ford 

cations 
Satellite  for 
Experimen- 
tal Pur- 
poBes;a/k/! 

Sakura 


Geo-  Spin;  Solar  529W 
syn-  hydra-  array;  BOL; 
chro-  zine  1 475W 

nous;  mono-  Nl-Cd  EOL; 

3 propel-  battery  full 
years  lant  eclipse 

with  capa- 

redun-  bility 

dant 
thrust- 


Location 

and 

Inclination 


and 

N-S; 

0®  * 0, 1° 


Communication 

Sub-system 


6 double -con- 
version K-band 
and  2 single  - 
conversion  C- 
band  transpon- 
ders. TDA 
preamps  for  K- 
band;  no  pre- 
amps for  C- 
band 


Repeater  and 
TTAC 

Frequencies 


K -bajic  uplink 
f-om  27.5  to  31 
CHz,  downlink 
from  17. 7 to  21.  2 
GHz.  C-band  up- 
link f .*om  5 . 925  to 
6.425  GHz,  down- 
link from  3.7  to 
4.2  GHz.  TTtC 
operates  at  S-band 
and  at  C-band, 
xmits  at  2.  2B65 
GEz,  reves  at 

O 1 1 A C o 


Maritime 
Orbital  Tei 
Satellite 
(MAROTS 
or  OTS  2) 


ESRO; 

Hawker 

Siddele] 

Dyna- 

mics 


i/ll/7'3  865kg 
Thor-  (1907 
Delta  lb) ; 
3914  444kg 

(AKM)  (979 
lb) 


6.175  GHz.  4MH 


axis  Solar  360  W 10°  E Solid-SUte 
array  eOL;  +0.  1*E-W  L-band 

Nl~  limited  and  N-S  ; repeater 

Cd  eclipse  0.0° 

batt.  capabi- 

lity 


S/C  to  ship{1540  to 
1542.  5 MHz.  Ship 
to  S/C:  1641.5  to 
1644. 5 MHz.  Shore 
to  S/C:  14490  to 
15500  MHz.  S/C  to 
shore:  11690  to 
11700  MHz. 

Xmits  on  137.05 
MHz  on  command 
<mly. 


^nFored  Communications  Satellite  Characteristics 


j PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  j 

fon 

B 

1 

Repeater  and 

TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

Operational 

Capability 

Notes 

^- 

f - 

C- 

bi- 

i 

^K- 

B- 

► 

1 

K -bajic  uplink 
f-ora  27.5  to  31 

CHz,  downlink 
from  17.7  to  21.2 
GHz.  C-band  up- 
link f.*om  5.925  to 
6.425  GHz,  down- 
link from  3. 7 to 

4.2  GHz.  VT&C 
operates  at  S-band 
and  at  C-band, 
xmita  at  2.  2865 

GEz,  rcves  at 

2. 1106  and  at 

6. 175  GHz. 

6-200 

MHz 
channels 
for  K- 
band: 
2-200 

MHz 
channels 
for  C- 
band. 
S-band 
IdB 
band- 
width is 
4MHz. 

3.95 

GHz 

car- 

rier 

1 despun  bora 
reflector  usee 
for  C-  and  K- 
band.  K-band 
pattern  covers 
main  island 
group  with 

33  dBi  gain  at 
beam  edge  . 
C-band  pat- 
tern covers 
Japanese 
territory  with 
25dBi  gain  at 
beam  edge. 
Reflector  has 
CP.  S-band 
antenna  is 
ring  array 
with  near- 
isotroplc 
coverage.  S- 
band  antenna 
has  RHCP  for 
transmit  and 
receive. 

6-5W 

TWTA's 

for  K- 

band; 

2-5W 

TWTA’s 

for  C- 

band; 

TT&C 

use  IW 

device. 

Oirtput 
power 
is  34 
dBm 
for  K- 
band, 

34.5 
dBm 
for  C- 
band, 

31.5 

dBm 
for  S- 
band. 

-4.6 

dB/°K 
for  K- 
band; 
-5.6  dB 

/“k 

for  C- 
band; 

-7  dB/ 
for 
S-band 

Operations 

Video,  data 
and  audio 
capabilities. 
Mission  in- 
cludes em- 
ergency com- 
munication, 
S^C  control 
and  system 
operation, 
experiments 
at  K-band. 

Original 
contract 
let  for 

2 S/C. 

See  Ref. 
(55) 

(68),  (70) 

S/C  to  8hip!l540  to 
1542.  5 MHz.  Ship 
to  S/C:  1641.  5 to 
1644.5  MHz.  Shore 
to  S/C:  14490  to 
15500  MHz.  S/C  to 
shore:  11690  to 
11700  MHz. 

Xmits  on  137.05 
MHz  on  command 
only. 

2.5  MHz 
in  shore 
to-ship 
dlrec- 
tion.3.  0 
MHz  in 
ship-to- 
shore 
direc- 
tion 

L-band 
shaped  re- 
flector (2 
meters  in 
diameter) 
with  edge 
gain  of  17.  6 
dB.  Two 
X-band 
horns.  This 
will  provide 
earth  cover- 
age extending 
from  mid- 
Atlantic  to 
Singapore  to 
Northern 
Antarctica  to 
Scandinavia. 

Lineal^ 
Ized  tran- 
sistor PA 
for  L- 
band. 
TWTA 
for  X- 
band. 

34  to 

37  dBtV 

-14 

dB/*K 

Operationa 

To  be  used  in 
collaboration 
with  two 
Marisat  satel 
lites.  Audio, 
high  speed 
data,  tele- 
printer and 
telex 

capabilities. 

Adapta- 
ti(M)  of 
OTS. 

■Commm- 
i cations 
capacity 
influenced 
by  ship 
terminals. 
See  Ref. 
(33),  (65), 
(68),  (70), 
(75). 

3-7 


I 


iW 


Table  3-8.  Foreign  Government  Sponsored  Communicatiooa 


SATELLITE 

SPACECRAFT  DATA 

1 PAYLOAD  CHA]^ 

\ 

Communic- 

ations 

Technology 

Satellite 

(CTS> 

Sponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 
and  On- 
Orl)it 
Weight 

Orbit 

and 

Design 

Life- 

Time 

Power 

Source 

Power 

Capa- 

city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 
TT4C 

Frequencies 

R 

% 

win 

) 

Canada 

and 

NASA; 

SPAR, 

BCA, 

SED, 

Bristol 

Aero- 

space 

1/17/ 

1976; 

Thor- 

Delta 
2914 
(A  KM) 

675kg 
(1489 
lb); 
347kg 
(764  lb) 

Geo- 

syn- 

chro- 

nous; 

2 years 

3 axis 
with 

momen 

turn 
wheel 
and  hy- 
drazine 
jets. 

Solar 

array: 

2 Nl- 
Cld 

batter- 

ies 

1260  W 

BOL 
(1040  W 
for  ex- 
periment) 
220  W for 
house- 
keeping; 
1000  W 
EOL; 
Limited 
eclipse 
capabili- 
ty. 

116°  W 
^ 0.  2® 

E-W;  0.6° 

Single  conver- 
sion linear 
repeaters. 
High-power 
TWTA  has 
efficiency 
greater  than 
50<3f. 

Receives  from  14.01 
to  14.29  GHz. 
Transmits  from 

11.  843  to  12. 123 
GHz.  Tracking 
uplink  is  2097.  198 
MHz,  downlink  is 
2277.5  MHz. 

Four 

MHz 

cha^ 

tele^ 

■ne^ 

'4 

maj 

. 

Engliieer- 

I^Teat 

a^nite. 
Tjt*  n 

(etsu) 

impM 

fm 

23  Fel 

1977; 

NLV 

^54  kg 
(559  lb] 
137  k| 
(302  lb; 

Spin; 

mono- 

fro- 

pellant 

hydra- 

zine 

Solar 

array; 

2 Nl- 
Cd  bat- 
teries 

107  W 
BOL; 

92  W 
EOL; 
partial 
eclipse 
capabili- 
ty 

130°  E 

* 0.50 

E-W  and 
*1.00 

N-S;  0.5° 

* 0.5° 

6-channel  vi- 
bration data 
xmtr;  S,  X,  anc 
K-band  prxjpa- 
gation  experi- 
ments. S-band 
transponder 
provides 
ranging  and 
communica- 
tions. VHF 
telemetry  and 
command  trans- 
ponder. 

S-band:  2. 1 GHz  ig>, 
1. 7 GHz  down. 

VHF:  136  MHz 
down,  148  MHz  up. 
Coherent  signals 
transmitted  at 

11  GHz  and  at  34 
GHz. 

8.2  1 
for  S 

band 

iBsored  Communications  Satellite  Characteristics 


r~ 

PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  | 

Repeater  and 
TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G/T) 

Satellite 

Status 

Operational 

Capability 

Notes 

k 

1 

Receives  from  14.01 
to  14.29  GHz. 
Transmits  from 

11.  843  to  12. 123 
GHz.  Tracking 
uplink  is  2097. 198 
MHz,  downlink  is 
2277.5  MHz. 

Four  85 

MHz 

channels. 
10  MHz 
tele- 
metry. 
1.5  MHz 

coniH 

mand. 

11.7 

GHz 

car- 

rier 

Two  SHF 

gimballed 

parabolic 

reflectors 

with  2.  5° 

beamwidth, 

36.2  dB 

maximum 
gain,  71.1 
cm.  in  dia- 
meter, steer- 
able wiihin 

14, 5°  cone, 
using  ortho- 
gonal polar- 
ization. 

T,  T&C  uses 

1 conical 
beam  antenna, 
circular 
polarization, 

160  X 160 

beamwidth. 

1 SHF  beacon 
antenna. 

2-20  W 

TWTAs  in 
communi- 
cations 

trans- 
ponder. 
1-200  W 
TWTA 
for  ex- 
peri  - 
ments. 

2 W solid 
state 

telemetry 

trans- 

mitter. 

59  dBW 

■*■2.6 

dB/°K 

In  oper  - 

ation 

Experiments: 
video  broad- 
cast to  8 ft. 
diameter 
earth  termi- 
nals, audio 
broadcast, 
digital  data 
transmission, 
TDMA  dis- 
tribution of 
WB  informa- 
tion. 

Antenna 

coverage 

depends 

upon 

experi- 

ment 

being 

per- 

formed. 

Control 

ET  is  in 
Ottawa. 

See 

Ref.  (19), 
(20),  (34), 
(42),  (43) 
(68),  (78). 

f 

h 

d 

i 

ns- 

S-band;  2. 1 GHz  up, 
1. 7 GHz  down. 

VHF:  136  MHz 
down,  148  MHz  up. 
Coherent  signals 
transmitted  at 

11  GHz  and  at  34 
GHz. 

8.  2 MHz 
for  S- 
band 

1.7 

GHz 

car- 

rier 

1 S-band  dish, 
1 X-band  dlsbi 
1 K-band  dlal^ 
all  mechani- 
cally despun 
and  fed  by 
rotary  joint. 
All  have 
RHCP,  VHF 

4 -whip 
antenna  has 
omni-direc- 
tional compo- 
site LHCP/ 
RHCP  in 
xmit  and 
rcve  modes. 
K-band 
antenna  cov- 
erage pattern 
illuminates 
main  island. 

Solid 

state 

devices. 

Xmtr 
power 
2W  or 
8W  for 
VHF. 

In  manu- 
facture 



Propagation 

experlmenta 

See  Ref. 
(45) 

(«8)g  (78). 
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Table  3-9.  Foreign  Government  Sponsored  Communicati^ 


SATELLITE 

SPACECRAFT  DATA 

[ PAYLOAD  CHAI 

ECS 

Sponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 
and  On- 
Orbit 
Weight 

Orbit 

and 

ncsign 

Life- 

Time 

Stabili- 

zation 

Power 

Source 

Powe  I- 
Capa- 
city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 

TTtC 

Frequencies 

cN 

EEPT; 

MESH/ 

British 

Aerospa 

Telefunk 

1980j 

\rlane 

e 

m 

865  kg 
1903 
lb); 
144  kg 
977  lb) 

Geo- 

sync; 

3 yrs 

3-ftxie 

Solar 

array; 

Ni-Cd 

batt. 

600W 

Bol;  520 
EOL; 
limited 
eclipse 
capa- 
bility 

lO'E; 

Up  to  3“ 
incl. 

Double  conver- 
sion. Module  A 
has  two  WB  & 
two  NB  ch. 
Module  B (MB) 
has  two  very 

NB  channels. 

MA:  TCupis  1412£ 
MHz,  NB  up  is 

14152.5  to  14192.5 
MHz,  WB  up  is 

14242.5  to  14362.5 
MHz.  TC  down  is 
11575  MHz,  NB  dow 
is  11490  to  11530 
MHz,  WB  down  is 
11580  to  11700  MHz. 
MB;  Down  is 

11742.5  to  11797.5 
MHz;  up  is  14455  to 
14460  MHz. 

NB 

12ff 

t sj 

j 

i 

CONDOR 

ASETA 

In 

the  ( 

lanning 

stage 

• 

J 

( 

Sponsored  Communications  Satellite  Characteristics 


[ PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  j 

1 

Repeater  and 
TTtC 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

C)perational 

Capability 

Notes 

er- 

le  A 

ft 

IB) 

y 

1. 

MA:  TCupis  1412E 
MHz,  NB  up  is 

14152.5  to  14192.5 
MHz,  WB  up  is 

14242.5  to  14362.5 
MHz.  TC  down  is 
11575  MHz,  NB  dow 
is  11490  to  11530 
MHz,  WB  down  is 
11580  to  11700  MHz, 
MB:  Down  is 

11742.5  to  11797.5 
MHz;  up  is  14455  to 
14460  MHz. 

MOD  A; 

NB  40 
MHz, 
WB  is 
120  MHz 
MOD  B: 
i 5 MHz 

11.786 

GHz 

Carrie 

Six  circular 
reflectors: 

' 3 Eurobeam 
A(EBA),  2 
Eurobeam  B 
(EBB),  1 
spet  beam 
(SB).  Peak 
gains  of 
EBA,  EBB, 
ft  SB  are , 
resp. , 

26.5  dB, 

29. 1 dB,  & 

35.5  dB. 

EBA  uses 
orthogonal 
polarization. 
EBB  uses 
circular 
pol.  SB 
uses  orthog- 
onal pol. 

EBA  is 
elliptical 
E-W,  EBB 
is  elliptical 
WNW-ESE; 
both  cover 

N.  Africa, 
Scandanavia, 
Middle  East. 
SB  is  circula 
& centered  (» 
Switzerland. 
EBA:  7. 5°  x 
4.25°.  EBB 
5°  X 3.5°i 

SB:  2.5° 

4-20W 

TWTAs 

TDD 

-3.6 

dB/K 

In  manu- 
facture 

Frequency 

reuse. 

TDMA  direct 
TV  broad- 
casting ft 
Xmission  of 
data  to 
small  Earth 
terminal. 

Save  OTS, 

nhich  was 

destroyed 

It  launch 

t>ecau8e 

of  booster 

failure. 

Fixed 

service 

regional 

system. 

Five 

satellites 

planned 

toetween 

1980  ft 

1990; 

one  is 

backup. 

See  Ref. 
(32),  (64), 
(65),  (67), 
(70). 

- - 

Northern 

South 

America 

regional 

comm. 

sat. 
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Table  3-10.  Foreign  Government  Sponsored  Communications 


SATELLITE 


SPACFCRAI'T  DATA 


Sponsor 
and 
Manu- 
facturerlLaunch 
Ivehicle 


PAYLOAD  CHARA 


'er  Location  Communication  Repeater  anti 
>a-  and  Sub-system  TTfcC 

y Inclination  Frequencies 


Ekran  B 

(Ekraii-2, 

or 

Statsionar) 


Min.  of  1980 
Posts  & 
Telecorr . 

issr) 


5. 7-6. 2 GHz 
uplink; 

3. 4-3. 9 GHz 
downlink 


7. 9-8.4  GHz 
uplink; 

2290-7.75  GHz 

downlink 


Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


1 

Table  3-12.  Foreign  Government  Sponsored  Commimicatioa| 


SATELLITE 


Sponsor 

and 

Manu- 

facturer 


SPACECRAFT  DATA 


Orbit 

and 

DesiRn 

Life- 

Time 


PAYLOAD  CHARA 


Power  Powei 
Source  Capa- 
city 


Location 

and 

Inclination 


Communication  Repeater  and 
Sub-system  TTfcC 

Frequencies 


H-Sat  ESA;  1984; 

PhebUB,  or  Aero-  Ariane 
Lo-4)  spatiale  I in 

I orbit 


3-axi8 


Two  trans- 
ponders 


14  GHz  uplink; 

11  GHz  downlink 


t Sponsored  Communications  Satellite  Characteristics 


PAYLOAO  CHARACTERISTICS 

OPERATIONAL  DATA 

Y. 

it 

iry 

er 

it. 

tion 

tn 

Repeater  and 

TTtC 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

Operational 

Capability 

Notes 

1 

A 

1 

1 

1 

i 

4 

1 

u 

14  GHz  uplink; 

11  GHz  downlink 

Common 
higb-gain 
antenna  for  2 

narrow 

broadcast 

beams 

4 SOW 

TWTA 
for  direct 
TV  ch; 
150W 
TWTA 
for  com- 
bined 
telecom 
channel 

In  planning 
stage 

Etqjerl- 

mental 

TV  broad- 
cast— 

direct  ft 
communii 

Service 
to  Europ< 
Payloads 
will  in- 
clude 
20/30  GH 
comnia 
experime 
ft  a mere 
ion  thrusi 
station- 
keeping 
experime 
Satellite 
will  be  a 
modular 
structure 
capable  o 
carrying 
different 
payloads 
for  dif- 
ferent 
missions, 
Deve!  >p- 
ment  cost 
will  be 
about 
$70m. 

See  Ref. 

(64)-(66). 

I 
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Table  3-13.  Foreign  Government  Sponsored  Communicatl 


SATELLITF 


SPACFCItMT  DATA 


Launch 

Date 

anri 

Launch 

Vehicle 


Insat-IA 


(India  );  STS  or  (2324 
Ford  Delta  lb) ; 

3910  898  kg 

(1980 
lb) 


Ori)it 

and 

Design 

Life- 

Tlnic 


Stabili-  Power 
nation  Source 


S-aads 

with 

hydro- 

gen 

Jets 


12  sow 


PAYI/>AD  CHA 


Location 

and 

Inclination 


Communication 

Sub-svstem 


Telecom: 
C-band  up  & 
douTi; 

TV:  C-band 
uplink;  S-band 
downlink. 
Meteorological 
services  will 
use  UHF  up- 
link & C-band 
downlink. 
TT&C:  C-band 


Repeater  and 
TTiC 

Frequencies 


36  MHz,  S and  C- 
band.  200  KHz 
at  FHF. 


T elecom  muni  c ati  ons 
5850-6425  MHz  up, 
3700-4200  MHz  ciowT 
TV:  5850-6425  MHz 
2500-2640  MHz  dowi 
Met.  service: 

402. 75  MHz  up  & 
4038. 1 MHz  down. 
TT&C  T^ill  use 
4031  & 4039  MHz. 


t Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTFniSTICS 


Repeater  ami 
TTS.C 

Frequencies 


RF 

Channel 

Band- 

width 


Antenna 


Powe  r 
Ampli- 
fier 


OPERATIONAL  DATA 


Satellite  ttperational 
Status  Capability 


Truncated 
parabolic 
antenna  at 
S-band.  Tw(j 
symetrically 
located  para- 
bolic dishes 
at  C-band, 
Four  crossed 
dipoles  for 
VHF  re- 
ceiving. 
Array  of 
crossed  di- 
poles for  TTi 
links.  Covet 
India;  one 
beaitij  linear 
pol.  Receiv- 
ing ant.  gain 
is  28. 5 dB 
at  6 GHz  & 
11.0  dB  at 
LUF. 

Xmitting  ant. 
gain  is  31  dB 
(nominal)  for 
2. 5/4.0  GHz, 


34  dB' 
at  S- 
band, 
42  dB 
at  C- 
band 


In  construt-12  Telecom  IProvlde 


XPDRs  at 
C-band  & 2 
broadcast 
TV  XPDRs 
at  S-band. 
FM  QPSK 
mode; 
FDM.A. 
Telemetry- 
date  will 
be  PCM- 
FSK-PM 


Itelephon 


Icelvers 

provide  a 

disaster 

warning 

comm. 

capability, 

Carries 

very  high 

resolution 

meter. 

See  Ref. 
(71)-(74) 


jfor  Insat 


Telecommunications 
5850-6425  MHz  up, 
3700-4200  MHz  dowr 
TV:  5850-6425  MHz 
2500-2640  MHz  dowr 
Met.  service; 

402.75  MHz  up  & 
4038.1  MHz  dov,-!!. 
TT&C  will  use 
4031  & 4039  MHz. 


Antennas 
same  as  "lA' 
Main  beam 
center  will 
be  at  79°  E, 
21°N 


Standby 

for 

Insat-IA. 


I 


Table  3-14.  Foreign  Government  Sponsored  Communications  a 


SATELLITF 

spAcrrn '.n  data 

PAVLCjAl)  CUARAd 

Sponso>- 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 
and  On 

Orbit 
\te  ichf 

Orl)it 

and 

fiesiini 

Life- 

Time 

Staliili- 

ration 

Powe  r- 

Source 

Power 

Capa- 

city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 

TTiC 

Frequencies 

RF 

Channd 

Rand^ 

width 

Loutcb  PI 

Min.  of 
Posts  & 
Telecor 
(USSR) 

■ 

25’W 

±0.5°; 

incl. 

tolerance 

±0.5° 

10  channels; 

50  MHz  betw'eer 
center  freqs. 

14.0- 14.5  GHz 
uplink, 

11.0- 11.7  GHz 
dowmlink 

Loutcb  P2 

1981 

45°E, 

±0.5°, 

incl. 

tolerance 

±0.5° 

Loutcb  P3 

1 

85°E 

±0.5°; 

incl. 

tolerance 

±0.5° 

Loutcb  P4 

1981 

170°W 

±0.5°; 

incl. 

tolerance 

0.5° 

Loutcb  1 

1981 

14°W 

±0.5°; 

incl. 

tolerance 

±0.5’ 

14.007-14443 

GHz  uplink; 
10.457-11.693  GHz 
downlink 

36  MHl 

Loutcb  2 

1981 

58’E 

±0.5°; 

incl. 

tolerance 

±0.5° 

Loutcb  3 

1981 

90°E 

±0.5°; 

incl. 

tolerance 

±0.5° 

Loutcb  4 

1981 

UO^E 

±0.5°; 

incl. 

tolerance 

±0.5’ 

L. _ . ..  ■ 


PAYLOAD  CHARACTrniSTlCS 


operational  data 


h- 

piunicntion 

hsystem 

Repeater  and 

TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Pow  e r 

■Anipli* 

fier 

1 IRP 

Satellite- 

Status 

(hx"  rational 
Capability 

Notes 

tannels; 

Bz  betw’eer 
Br  freqs. 

1 

j 

i 

i 

i 

i 

1 

1 

1 

1 

14.0- 14.5  GHz 
uplink, 

11.0- 11.7  GHz 
downlink 



20W 

P1-P4 
make  up 

1 network 

Domestic 
use.  See 
Ref.  (67) 

14.007-14443 

GHz  uplink; 
10.457-11.693  GHz 
downlink 

36  MHz 

Shaped  beam 

low 

total 

peak 

power 

T=4000i' 

Gov-t. 

services 


Table  3-15.  Foreign  Government  Sponsored  Communicati 


m 

I 


I 


SATELUTF 


SPACFCHAFT  DATA 


PAYLTMD  CHAR 


Sponsor 

Launch 

and 

Date 

Manu- 

and 

facturer 

Launch 

Vehicle 

Stabili-  Power  Power 
ration  Source  Capa- 
city 


Location  Communication  Repeater  and 

and  Sub-system  TT  tC 

Inclination  Frequencies 


ESA; 
British 
lerospac 
amici 


466kg  I Geo- 
1027  Ib)  sync; 
7 yrs 


3-axis 

with 

hydra 

zinc 

jets 


6 GHz  uplink, 

4 GHz  downlink 
for  shore-satellite 
links; 

1.6  GHz  uplink, 

1.5  GHz  downlink 
for  ship-satellite 
service 


« 


Marecs  B 


„ •jT'  J’ 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


Repeater  and 
TTiC 

Frequencies 


RF 
I Channel 
Band- 
width 


Beacon!  Anterna 


Power 

Ampli- 

fier 


EIRP 


System 
Figure 
Of  Merit! 
(G'T) 


Satellite 

Status 


6 GHz  uplink, 

4 GHz  downlink 
for  shore-satellite 
links; 

1.6  GHz  uplink, 
1.5  GHz  downlink 
for  ship-satellite 
service 


2.5,3, 

& 0.5 
MHz 


Single  para- 
bolic ant. 

1 beam, 
circular 
polarization 


35.5 
dBW 
at 
L-ba4j 


-11.2 

dBA 

L-band 


( >perational 
Capability 


36  2-way 
noise 
circuits ; 

3 XPDRs. 
TDMA, 
CPSK,  FM, 
& SCPC 
modulation 


3-15 


Notes 


IService  iq 
mobile 
telephone 
It  TTY. 
Basic 
configur- 
ation is 
similar 
to  ECS. 
Four 
satellites 
jplanned. 
Inmarsat 
will  be  a 
subset  of 
the  4 
Marecs 
satellites 
and  the  4 
Intelsat 
MCS 

satellites 
See  Ref. 
(65),  (67), 
(70),  (72), 
(74),  (89), 
(99). 


SATELLITE 


Molniya  1 
(F-24) 


Molniya  1 
(F-25) 

Molniya  1 
(F-26) 

Molniya  1 
( F-27) 

Molniya  1 
(F-28) 


Sponsor 

and 

Manu- 

facturer 


SPACECRAFT  DATA 


Orbit 

nnd 

DcsiKn 

Life- 

Time 


PAYLOAD  CHARA 


Power 

Source 


Power 

Capa- 

city 


Location 

and 

Inclination 


Communication 

Sub-system 


Repeater  and 
TTfcC 

Frequencies 


Elllp-  iGyro,  ISolar  1500  W to  I 39491  x INonlinear  fre-  I Xmlts  in  800  MHz 


orbital  array;  700  W 

correc  battery  BOL 

tion 

engine, 

gas 

jets  or 
liquid 
fuel 
jets 


1415  km; 
65.5” 


quency  trans- 
lating repeaters 


band;  reves  in  1 
GHz  band;  video 


1 operating  and  xmit  from  3. 4 to 

2 spares.  Front  4. 1 GHz. 
end  revr  is  a 

Si  diode  mixer. 


39577  X 
775  km; 
65.4” 


39646  x 
709  km; 
63.0” 


39827  X 
522  km; 
64.1” 


39515  X 
840  km; 
63.1” 


I 

ent  Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA 

Ication 

■tern 

Repeater  and 
TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

1 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

1 

Operational 

Capability 

Notes 

r fre- 

■ans- 
^atersi 
ng  and 
, Front 
is  a 
mixer. 

1 

j 

i 

1 

1 

Xmlts  In  800  MHz 
band;  rcves  In  1 
GHz  band;  video 
xmit  from  3. 4 to 

4. 1 GHz. 

i 

i 

1 

2-3  ft.  steer- 
able EC  dish- 
es (1  reserve] 
16  to  18  dB 
gain,  22° 
beamwidth. 
Circular 
polarization. 

1-  2-stage 
TWTA 

per  re- 
peater. 

40  W for 
video  or 
14W  per 
duplex 
multi- 
channel 
telephony, 
4th  TWTA 
held  in 

reserve. 

30 

dB\i 

I 

Est. 

-15.6 

to 

-18.6 
dB/  °K 

In  oper- 
ation 

1 

1 video  chan- 
nel and  multi- 
channel audio 
Some  tele- 
phone chan- 
nels can  be 
multiplexed 
for  VHF  tele- 
graphy, 
photo-facsim- 
ile, audio. 

See  Ref. 
(9),  (19). 
(34),  (68), 
(75),  (76) 

• 

1 ■ ^ 

■k.  1 aWfwMI 

3-16 

1 

J 


rr----  --  - — 

r 

. 

Table  3-17.  Foreign  Government  Sponsored  Communication^ 

SATELLITE 

SPACECRAFT  DATA 

PAYLOAD  CHARA| 

Sponsor 

Launch 

Launch 

Orbit 

Stabili- 

Powe  r 

Power 

Location 

Communication 

Repeater  and 

[ 

i 

and 

Date 

and  On- 

and 

ration 

Source 

Capa- 

and 

Sub -system 

TTiC 

Manu- 

and 

Orbit 

Design 

city 

Inclination 

Frequencies 

facturer 

Launch 

Weight 

Life- 

\ 

Vehicle 

Time 

Molnlya  1 

USSR 

4/29/ 

s /a 

s 'a 

s /a 

s 'a 

s 'a 

39582  X 

s 

s 'a 

(F-29) 

1975; 

F-18 

F-18 

F-18 

f-18 

f-18 

770  km; 

F-18 

F-18 

A-lle 

63.0° 

Molnlya  1 

6/5/ 

39601  X 

(F-30) 

1975; 

744  km; 

A-ne 

62.9° 

Molnlya  1 

9/2/ 

35794  X 

(F-31) 

1975; 

611  km; 

A-ne 

63.0° 

Molnlya  1 

1/22/ 

39848  X 

(F-32) 

1976; 

506  km; 

A-Ue 

62.  90 

Molnlya  1 

3/12/ 

40683  X 

<F-83) 

1976; 

518  km; 

A-ne 

62.5° 

Molnlya  1 

3/19/ 

38984  X 

L 

(F-34) 

1976; 

494  km; 

I 

\ 

A-lIe 

63,00 

Molnlya  1 

7/23/ 

39059  X 

(F-35) 

1976; 

499  km; 

■ 

A-Ile 

62.9 

Molnlya  1 

3/24/ 

40816  X 

(F-36) 

1977; 

484  km; 

A-ne 

62.8'’ 

Molnlya  1 

6/24/ 

39016  X 

(F-37) 

1977; 

480  km; 

A-  He 

62.9° 

Molnlya  1 

8/30/ 

40800  X 

- 

(F-38) 

1977; 

480  km; 

A-IIe 

62.8° 

Molnlya  1 

3/21/ 

39756  X 

(F-39) 

1978 

592  km; 

t 

63.2° 

Molnlya  1 

6/2/ 

39912  X 

(F-10) 

1978 

432  km; 



63.0° 

, 

1 

t Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  j 

Ition 

cm 

Repeater  and 

TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna  I 

Power 

Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

1 

O|>eratlonal 

Capability 

Notes 

s 'a 

F-18 

s ^a 

F-18 

s 'a 
F-18 

s 'a 
F-18 

s/a 

F-18 

In  opera- 
tion 

s ''a 

F-18 

3-17 


Table  3-18.  Foreign  Government  Sponsored  Communications  d 


SATELLITF 

SPACITR'.n  DATA 

PAVLOAi)  CHARACTI 

Molniya  1 
(F-41) 

Sponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 

and  On- 

Orbit 

Weight 

Orbit 

and 

Design 

Life- 

Timc 

Stal)ili- 

ration 

Pouc  r 

Source 

POU'CI' 

Capa- 

city 

Ix)cation 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 
TT&C 

Frequencies 

RE 

Channel 

Band- 

width 

7/4/ 

1978 

39746  X 
608  km; 
62.8’ 

Molniya  1 
(F-42) 

8/22/ 

1978 

39913  X 
462  kmj 
62.8° 

Molniya  1-S 

1 

7/23/ 

1974 

Solar 

array: 

batt. 

90°E 

s/a  Molniya  2 
except  NB 
channel  center 
frequency 
shifted  7 MHz 

5.  7 to  6.4  GHz  up, 
3.4  to  4 2 GHz 
down  link 

10  MHz 
for  NB 
channels 
40  MHz 

for  WB 
channeli 

Table  3-20.  Foreign  Gtovernment  Sponsored  Communications  Sate 


SATELLITE 

SPACECnAFT  DATA 

— 4 

PAYLOAD  CHARACT 

Sponsor 

Launch 

Launch 

Orbit 

Stabili- 

Power 

Powe  r 

Location 

Communication 

Repeater  and 

RF  1 

and 

Date 

and  On- 

and 

zation 

Source 

Capa- 

and 

Sub-svstem 

TTiC 

Channel 

Manu- 

and 

Orbit 

Design 

city 

Inclination 

Frequencies 

Band- 

facturer 

Launch 

Weight 

Life- 

width 

Vehicle 

Time 

Molnlya  3 

11/21 

1500  kg 

ElUp- 

Orbit 

39559  X 

(F-1) 

1974 

(330 

tical 

cor- 

793  km; 

lb) 

orbit; 

recti  01 

63.0° 

in 

12-hr 

systen 

orbit 

period 

Molnlya  3 

4/14/ 

39768  X 

(F-2) 

1975 

586  km; 
63.6° 

Mobdya  3 

11/14/ 

39755  X 

(F-S) 

1975 

605  km; 
63.0° 

MoMya  3 

12/28/ 

39846  X 

(F-4) 

1975 

507  km; 
62.8° 

If  olnlya  3 

5/12/ 

40660  X 

(F-6) 

1976; 

A-ne 

405  km; 

licdniya  3 

12/28 

40630  X 

(F-6) 

1976; 

640  km; 

A-IIe 

62.8° 

Molnlya  3 

4/28/ 

40807  X 

(F-7) 

1977; 

467  km : 

A-IIe 

62.8° 

Molnlya  3 

10/28; 

40764  X 

(F-8) 

1977; 

478  km; 

A-IIe 

62.8° 

Molnlya  3 

1/24/ 

39556  X 

(F-9) 

1978; 

795  km; 

A-Ile 

62.9° 

Molnlya  3 

10/13; 

40805  X 

(F-10) 

1978 

397  km; 
63.0° 

NOR8AT 

Nordic 
Council 
of  MinK 

1982 

Ariane 

ters 

In 

the 

planni: 

« 

stage 

5-8  channels 

11/14  GHz 

-4 

m 


Table  3-20.  Foreign  Government  Sponsored  Communlcatlc 


SATELLITF 


spAcrrr?  \ri 


PAYI/X\I»  CHAU, 


Sponsor 
and 
Manu- 
facturerlLaunch 
K'ehlcle 


Ort)it 

and 

tVsiCT 

Lifr- 

Timp 


lyocatlon  Communication 
and  Suh-system 

Inclination 


Repeater  and 
TTiC 

Frequencies 


Oscar  7 


AMSAT  11/15/  29kg  Sun 
1974;  65  lb;)  syn- 

piggj'-  launch  chro- 
back  & on-  nous; 
aboard  orbit  -‘i 
Thor-  weight  years 
Delta 


Solar 

array; 

Ni-Cd 

batter- 

ies 


1480X  1442  2 linear  re- 

kni;  101. ea'  peaters 

114.9 

minute 

period 


2 ^10  reves  from 
145.85  to  145.95 
MHz,  xmits  from 
29.4  to  29.5  MHz. 
70/2  reves  from 
432.125  to  432.175 
MHz,  xmits  from 
145.975  to  145.925 
MHz. 


PAYLOAD  CHARACTKRISTICS 


nicntion 

rstem 


5 re- 


Repeater  and 
TT&C 

Frequencies 


2/10  rcves  from 
145.85  to  145.95 
MHz,  xmits  from 
29.4  to  29.5  MHz. 
70/2  rcves  from 
432.  125  to  432.175 
MHz,  xmits  from 
145.975  to  145.925 
MHz. 


RF 

Channel 

Band- 

width 


2/10: 
100  kHz 
70/2: 

50  MHz 


Beacon 


2.304 

GHz, 

435. 1 

MHz, 

29.5 

MHz, 

145.98 

MHz 


Antenna 


2/10  rcve  is 
LHCP  canted 
turnstile, 

2/10  xmit  is 
linearly 
polarized  di- 
pole. 70/2 
rcve  and  xmit 
is  RHCP 
canted  turn- 
stile. 

435.1  MHz 
beacon  is 
LHCP  dipole; 
2.304  GHz 
beacon  is 
RHCP  dipole. 
Both  control 
turnstiles 
have  4 elem- 
ents and  5 dB 
gain.  Half- 
wave dipole 
has  2 dB  gain 


Power 

Ampli- 

fier 


2/10 
is  2 W 
solid 
state ; 
70/2  is 
8 W solid 
state; 
435. 1 
MHz 

beacon  is 

0.3  W 

solid 

state; 

2.304 

GHz 

beacon  is 
40  mW 
solid 
state 


1 IRP 


14.03 

dBW 


System 
Figure 
Of  Merit! 
(G  'T1 


OPF RATIONAL  DATA 


Satellite 

.status 


Partial 

failure 


< >pe  rational 
Capability 


Morse  code 
telemetry, 
teletype 
telemetry 


1 00  \V 
KRP 
max. 
itadio 
imateur. 
fSee  Ref. 
1(81). 


Notes 


■2i 


Table  3-21.  Foreign  Government  Sponsored  Communications'! 


SATELLITK 

spAcrrr<\rT  data 

PAYIjOAD  CHARAq 

OSCAR-8 

Sponsor 

and 

Manu- 

facturer 

l.aunch 

Date 

and 

Launch 

Vehicle 

Launch 
and  On- 
Orbit 
Weicht 

Orbit 

and 

Design 

Life- 

Time 

Stabili- 

7ation 

Power 

Source 

Powf  r 
Capa- 
city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 
TTtC 

Frequencies 

RF 

Chann^ 

Band- 

width] 

ARRL, 

AMSAT; 

AMSAT 

2 Mai 
1978; 
Delta 
2910 

27.2kg 
(60  Ibs) 
launch 
& on- 
orbit 
wt. 

Sun- 

;sync 

9.10.8 

km 

3 yrs. 

Bar 
mag- 
1 nets 

Solar 

array: 

Ni-Cd 

batt. 

6-9W 

25.8° 

longitudina 
progressio 
per  orbit 
to  west; 
101° 

2 XPDRs, 

Mode  A & 
i Mode  J. 

Triple  conver- 
sion. Linear 
power  amp. 

Both  A&J 
XPDRs  use  the 
same  receiving 
antenna. 

Mode  A: 

145.850-145.950 
MHz  uplink  & 
29.400-29.500 

MHz  do^'nlink. 
Mode  J: 

145.900-146.000 
MH  z uplink  & 
435.100-435.200 
MHz  downlink. 



100  KHl 
Mode  A 
& 

Mode  J 

|;)onsored  Communications  Satellite  Characteristics 


PAYI/)AD  CHARACTFRISTICS 


operational  DATA 


on 

I 


ir- 

r 


the 

teg 


Repeater  and 
TTS.C 

Frequencies 


Mode  A: 

145.850-145.950 
MHz  uplink  & 
29.400-29.500 
MHz  downlink. 
Mode  J: 

145.900-146.000 
MHz  uplink  & 
435.100-435.200 
MHz  downlink. 


RF 

Channel 

Band- 

width 


100  KHz 
Mode  A 
& 

iMode  J 


Mode  4 
[29.402 
^mz 
(24 

dBM). 
[Mode  J 
1435.09 
MHz 
K20 
dBMl 


Beacon 


Antenna 


lO-meter 
dipole, 
linearly 
polarized. 

2 -meter 
turnstile 
comprised  of] 
four  483  mm 
lengths  of 
12.7mm 
carpenter's 
rule  config- 
ured for 
circular  pol; 

5 dB  gain  in 
direction  of 
bottom  of 
satellite. 

Mode  A; 
Requires 
leftband 
circular  Pol 
for  northern 
Hemisphere 
users,  rlght-j 
hand  circular! 
pol.  for 
southern 
Hemisphere 
users.  Model 
J requires 
righthand 
circular  Pol. 
for  N.  Hemi  - 
sphere  users 

6 leftband 
circular  Pol. 
for  S.  Hem- 
isphere useri^. 
435  MHz 
ant.  is 
linearly 
Pol.  dipole. 


Power 

Ampli- 

fier 


IW  linea 
transistot 
amp. 

Mode  A &| 
Mode  J 


FIRP 


System 
Figure 
Of  Merit! 
(C,  'T, 


Satellite 

Status 


Mode  A 
-95  dBH 
input  fo 
IW 

output. 

Mode  J:j 

-105 

dBM 

input 

for  IW 

output. 


Ope  rati  ona 


I >perational 
Capability 


1 Tw'o  KPDR^Mode  J; 


Notes 


six  Tel  - 

emetry 

channels 


XPDR 
inverts 
signals. 
Mode  A: 
Operates 
Mon/Tue/ 
Thurs/Fr^ 
Mode  J: 
Operates 
Sat/Sun; 
Wed  is 
for  exper-J 
i mental 
use  on 
Mode  A oif 
J or  re- 
charge 
(Mode  D). 
Monday 
jorbits  for 
low  power 
(use  only- 
lOW  ERP 
Imax. 
[Normal 
max  ERP 
hs  lOOW. 
]aRRL  in 
charge  of 
lope  ration. 
|see  Ref. 
(79)-(86) 
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Table  3-22.  Foreign  Government  Sponsored  Communications 


SATELLITE 

SPACECRAFT  DATA 

PAVIX^AD  CHARA< 

Sponsor 

I.aunch 

Launch 

Orbit 

Stabili- 

Power 

! Power 

Location 

Communication 

Repeater  and 

RF 

and 

Date 

and  On- 

and 

7 at  ion 

Source 

Capa- 

and 

Sub- system 

TTtC 

ChanB 

Manu- 

and 

Orbit 

Design 

city 

Inclination 

Frequencies 

Hand 

factorer 

Launch 

VVeicht 

Life- 

widtli 

\'ehicle 

Time 

Palapa  1 

Indo- 

7/8/ 

573kg 

Geo- 

Spin; 

Solar 

300  W 

83°  E -f 

Single-conver- 

Reves  from  5.925 

36  NQ 

nesia; 

1976; 

(1268 

syn- 

hydra- 

array; 

BOL: 

O.l”  E-VV 

sion  C-band 

to  6.425  GHz;  xmiti 

forei 

HAC 

Thor- 

lb); 

chro- 

zine 

Ni-Cd 

220  W 

transponders; 

from  3.7  to  4.2 

xmtr 

Delta 

293kg 

nous; 

mono- 

batte- 

EOL; 

1 WB  revr 

GHz;  telemetry  at 

2914 

(646  lb) 

7 

propel- 

ries 

partial 

driving  12  NB 

4.19825,  4.19875, 

(AKM) 

years 

lant 

eclipse 

xmtrs;  rechui- 

4.19925  GHz;  track- 

capabi- 

lity 

dant  revr. 

ing  at  5.767  GHz. 

Palapa  2 

10  Mai 

77°  E - 

1977; 

Thor- 

0. 1°  E-W 

Delta 

2914 

(AKM) 

Palapa  3 

Mar 

118.00°E 

— 

5.850-6.425  GHz 

1983 

+0.5°; 

uplink,  3.625- 

Inclination 

4.200  GHz 

tolerance 

■«.5° 

downlink 

Palapa  4 

Mar 

1983 

108.00°E 

*0.5°; 

inclination 

tolerance 

+0.5° 

Mar 

113.00”E 

Palapa  5 

1983 

+0.5°; 

Inclination 

. , ^ ^ - 1 1 

t Sponsored  Communications  Satellite  Characteristics 


PAYIX)AD  CHARACTERISTICS 

OPERATIONAL  DATA 

eation 

item 

Repeater  and 
TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

System 

Figure 

Of  Merit 

(G"n 

Satellite 

Status 

Operational 

Capability 

Notes 

nver- 

ind 

lers; 

r 

NB 

►dun- 

Rcves  from  5.925 
to  6.425  GHz;  xmiti 
from  3.  7 to  4.  2 
GHz;  telemetry  at 
4.19825,  4.19875, 
4.19925  GHz;  track- 
ing at  5.767  GHz. 

36  MHz 
for  each 

xmtr 

5.767 

GHz 

carri- 

er 

5 ft.  diam- 
eter parabo- 
lic reflector 
with  offset 
feed  horn  con 
figuration; 
coverage 
pattern  in- 
cludes Suma- 
tra, Java, 
West  Irian, 
Kalimantar 
Islands.  Up- 
link polari- 
zation paral- 
lel to  spin 
axis ; down 
link  polar- 
ization per- 
pendictilar 
to  spin  axis. 
28  dB  peak 
gain. 

12-5  W 
TWTA's 

30 

dBW 

-7 

dB/  K 

In 

operation 

7000  duplex 
voice  or  12 
color  video 
channels  per 
satellite. 

50  Mbps  data 
rate  per 
transponder. 

Almost 
identical 
to  Westar 
I.  See 

Ref.  (59), 
(67),  (76), 

! 

i 

. 

'] 

i 

1 

1 

1 

In  orbit 

Spare 

5.850-6.425  GHz 
uplink,  3.625- 
4.200  GHz 
downlink 

In  manu- 
facture 
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Table  3-23.  Foreign  Government  Sponsored  Communications  Si 


SATELLITF 


SPACKCHM'T  DATA 


Orbit 

and 

Design 

Life- 

Time 


Raduga  1 


(Statfiionar 


Stabili-  Power 
7ation  Source 


Power 

Capa- 

city 


Geo-  3-axis 
sync  with 

orbital! 


Location 

and 

Inclination 


99'E 

±0.1«; 

0.3° 


0.0° 

nclination 


PAYI/5AI)  CHARACTE 


Communication 

Sub-svstem 


Repeater  and 
TTtC 

Frequencies 


RF 

Channel 

Band- 

width 


6.2  GHz  ±12  MHz  40  MHz 
uplink, 

714  ± 12  MHz 
downlink 


5.75  - 6.2  GHz 
uplink; 

3.42  - 3.87  GHz 
downlink 


14  GHz  uplink, 

11  GHz  downlink 


5. 7-6. 2 GHz  uplink 
3.4-3. 9 GHz  down! 


iSponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  j 

lon 

1 

Repeater  and 

TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

FIRP 

System 
Figure 
Of  Merit 
(G  'T1 

Satellite 

Status 

Operational 

Capability 

Notes 

; 

t 

f 

1 

\ 

f 

i 

i 

1 

ii 

't 

i 

i 

i 

i 

6.2  GHz  ± 12  MHz 
uplink, 

714  ± 12  MHz 
downlink 

40  MHz 

2 to  4 beams, 
circular 
polarization. 
Global  & 
spot 

coverage 

30.8 

dBW 

-15.8 

dB/K 

In 

operation 

6 XPDRs 
FDMA; 
FDM/FM 
modulation 

Ten 

satellites 
planned. 
Provides 
mlor  & 
slack  & 
vhlte  TV 
ii  telephon 
!i  telegrap 
;hannels. 
Domestic 
ise.  See 
^ef  (65), 
(67),  (74), 
(76),  (88) 

5.75  - 6.2  GHz 
uplink; 

3.42  - 3.87  GHz 
downlink 

nk 

S/a  "1". 

Peak  gain 
in  23  dB 

14  GHz  uplink, 

11  GHz  downlink 

5. 7-6. 2 GHz  uplink 
3.4-3. 9 GHz  doviuL 

3 

Table  3-24.  Foreign  Government  Sponsored  Communications 


SATELLITF 


Sponso*-  Launch 
and  Date 
Manu-  and 
facturer  Launch 
Vehicle 

USSR;  29  Oct 
'Students  1978; 
of  Moscow's’  Same 
Hig  ter  as 

Sch  )ols"  & Cosmo 
"Vc  luntary  1045 
So(  iety 

for  Assistai  ce 
to  t le  Army 
Air  Force  & 

Na\  y of  the 
USilR" 


spAcrcn\rT  data 


Orlnt  Stabili-  Power 
and  7ation  Source 
Design 
Life- 
Time 


Powei' 

Capa- 

city 


1688  X 

1724 

km 


None  Solar 
array 


Location 

and 

Inclination 


In  Van 

Allen  Belt 

progressei 

30.2='W 

every 

revolution 

120.4  min. 

period; 

82.5° 

inclination 


PAVIx:)Al)  CHARACT 

Communication 

Sub-system 

Repeater  and 

TTt-C 

Frequencies 

RF 

Channel 

Band- 

width 

145.870-145.915 
MHz  uplink, 
29.350-29.395  MHz 
downlink 


30  KHz 


SATCOL  1 Colombik  1981 


75‘'W+0.1° 

inclination 

tolerance 

+0.1° 


12  XPDRS,  5.947-6.323  GHz 

40  MHz  between  uplink, 
center  freq.  3. 722-4. 198  GHz 

downlink 


36  hfflz 


75.4°W 

+0.1°, 

inclination 

tolerance 

^0.1° 


Sponsored  Communications  Satellite  Characteristics 


PAYtX3AD  CliARACTTRISTICS 

OPE  RAT  IONA  1.  DATA 

on 

(1 

Repeater  anti 

TTtC 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

nnp 

System 

Figure 

Of  Merit 

(G  "n 

Satellite 

Status 

• tperational 
Capability 

Notes 

145.870-145.915 
MHz  uplink, 
29.350-29.395  MHz 
downlink 

30  KHz 

29.401 

^fflz 

Inverted  "V" 
at  2 meters; 
1/4  wave- 
length at 

10  meters 

Two 

satellites 

were 

orbited — 
one  is 
operations 
one  failed 

1. 

Users 
should 
xmit  no 
more  that 
low  ERP 

max. 

RS  will 
turn  off 
if  power 
level  is 
exceeded. 
XPDRs 

are 

active  24 
hrs/day 
except 
Monday 
& Wednes 
which  are 
reserved 
for 

scientific 
& educatii 
uses.  Se( 
Ref.  (94), 
(95). 

reel 

i 

1 

5.947-6.323  GHz 
.uplink, 

3.722-4.198  GHz 
downlink 

36  MHz 

linear  polar- 
ization; 

36.5  dB  gain 
at  4 GHz, 

38.3  dB  gain 
at  6 GHz 

— ,j 

6 dBW 
peak  powi 
for  single 
carrier  & 
TV;  -7  to 
43.5  dBW 
for  multi 
carrier 
XPDRs; 
-22.5  dB’ 
for  SCPC 

r 

V 

T = 

3000K 

FDM/FM  on 
XPDRS  1-4, 
12;  TV  on 

3,4;  SCPC/ 
FM  on  5-12 

Table  3-25.  Foreign  Government  Sponsored  Communicati 


SATELLITE 


SPACFCmrT  DATA 


PAY1X)A1>  CHARAC 


Sponsor  Launch 
and  Date 
Manu-  and 
facturer  Launch 
Vehicle 


SETS  1 BrazU 
(Brazllsat) 


Location  Communication 
and  Sub-system 

Inclination 


Repeater  and 
TTiC 

Frequencies 


10  XPDRs  5.  927-6,  303  GHz 

40  MHz  between  uplink,  3.702-4, 17S 
center  fre-  GHz  downlink 

quencies 


Italian 
National 
Re- 
search 
Council  (AKM) 
CIA 
S.p.  A. 


:y  Geo-  Spin; 

b)  syn-  hydra- 

:y  chro-  zlne 

lb)  nous;  jets 

2 


Solar  118°W  15°W  ^ 

array;  BOL;  E-W  a 

2 102°W  ±0.3° 

Nl-Cd  EOL;  no  N-S;  O' 

batter- eclipse  0.2^ 
les  capa- 

bUlty 


ISOw  - 1° 

E-W  and 


102°W 


Propagation 

experiments: 

(1)  absolute 
attenuation  at 
12  and  18  GHz, 

(2)  differential 
attenuation  at 
12  and  18  GHz, 

(3)  phase  dis- 

tortion at  12 
GHz.  NB 
communications 
experiment:  12 
multiple  access 
telephone 
carriers.  WB 
communications 
experiment: 
digital  or  EM 
video.  I 


SHF:  11.15  to  12.05  NB; 

GHz  down,  16,  95  to  l.SMHa 
17.  85  GHz  up.  WB: 

Command  at  136.62,  35MH2 
136.14  and  148.26 
MHz.  Telemetry  at 
11,476,  2.2445, 

2.2415  and  2.2505 
GHz. 


NASDA 

tJapan) 


140“E  -1°;  5 channels,  3 
Inclination  UHF  and  2 L- 
tole  ranee  band 

± 1°. 


402.2,  2026-2034, 
2034.  974  MHz  up- 
link; 468.875, 
468.883,  466.424, 
1691,  1694.5  MHz 
downlink. 


24  KHz 
at  UHF; 
94  KHz 
at  1691 
MHz, 

468  KHz! 
at  ' 
1694.5 
MHz 


lonsored  Communications  Satellite  Characteristics 


PAYir>Al>  CHARACTFRISTICS 


Repeater  and 
TTtC 

Frequencies 


5,927-6.303  GHz 
uplink,  3.702-4. 17f 
GHz  downlink 


RF  Beacon  Antenna 
Channel 
Band- 
width 


NB; 

1.5MHz; 

WB: 

35MHz 


402.2,  2026-2034, 
2034.974  MHz  up- 
link; 468,875, 
468.883,  466,424, 
1691,  1694.5  MHz 
downlink. 


24  KHz 
at  UHF; 
94  KHz 
at  1691 
MHz, 
468  KHz 
at 

1694,5 

MHz 


Power 

Ampli- 

fier 


OPERATIONAL  DATA 


Satellite  (»perational  Notes 
Status  Capability 


TDMA  in  all 
XPDRs  TV/ 
FM  in  trans- 
ponders 1-5, 
12;  FDM/FM 
in  3-12 


0.  35m  SHF 
paraboloid, 

22.5  dB  gain 
at  12  GHz, 

23.5  dB  gain 
at  18  GHz,  CP. 
VHF  whip 
antenna,  SHF 
coverage:  (1) 
Italy,  (2)  Cen- 
tral Europe, 
(3)  Europe 
plus  North 
American 
East  Coast 


1-lOW  31  5 -22.2  In 

TWTA  dBW  at  dB/K  operation 

beam  Ku-ban^ 
center  -17.2 
dB/k  at 
K-band 


Experiments  See  Ref. 
with  PCM-  (65), 

PSK  and  FM  (69), 

video,  SCPC  (74). 


RHC  pol.  at 
UHF^  vertical 
pol.  at  L- 
band;  elllptica 
pattern,  8dB 
gain  at  UHF; 
elliptical 
pattern,  18dB 
gain  at  L-banc 


7.4  dBW 
peak 


Table  3-26.  Foreign  Government  Sponsored  Communicati 


SATELLITE 


SPACECRAFT  DATA 


PAYLOAD  CHAR 


Launch 

Date 

and 

Launch 

Vehicle 


Orliit  Stabili-  Power  Powei-  Location  Communication  Repeater  and 
and  zatlon  Source  Capa-  and  Sub-system  TTiC 

Dosign  city  Inclination  Frequencies 

Life- 
Time 


atsionar  3 Min.  of 
Posts  & 
Telecon 
(USSR) 


Stats  ionar  4 


Statsionar  5 


Statsionar  6 


Statsionar  7 


Statsionar  8 


Statsionar  9 


1250kg  Geo-  3 axis  Solar 
2756  syn-  with  array 
lb)  chro-  orbital 


Statsionar  1 


Arabsat  1 Arab  1982 
League 


Arabsat  2 


5.75  to  6.2  GHz  up,  40 
3.42  to  3.87  GHz 
down.  T\’  at 
6.200  & 3.875  GHz 


6.  0 to  6.  25  GHz  up, 
3.5  to  3.9  GHz 
down 


6.  0 to  6.  25  GHz  up, 
3.67  to  3.  9 GHz 
down 


6 GHz  up, 

3.4-4  GHz  down 


5.  75  to  6.  0 GHz  up, 
3.42  to  3.67  GHz 
down 


> 14  XPDRs  ; 5.925-6.425  GHz 

2XPDRsfor  uplink; 
community  TV  3*7-4. 2 GHz 
dowmlink 


r - 


mnsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


Repeater  and 
TT&C 

Frequencies 


5.75  to  6,2  GHz  up, 
3.42  to  3.87  GHz 
down.  TV'  at 
6.200  & 3.875  GHz 


6.  0 to  6.  25  GHz  up, 
3.  5 to  3.  9 GHz 
down 


6.  0 to  6.  25  GHz  up, 
3.67  to  3.9  GHz 
down 


6 GHz  up, 

3.4-4  GHz  down 


5.  75  to  6.  0 GHz  up, 
3.42  to  3.67  GHz 
down 


RF 

Channel 

Band- 

width 


40  MHz 


BeaconI 


•Antenna 


Peak  gain 
23  dB . Two 
to  eleven 
beams, 
circular 
polarization 


Two  antennas 


Power 

■Ampli- 

fier 


EIRP 


30.8 

dBW 


System 
Figure 
Of  Merit] 
(G'T) 


Satellite 

Status 


Operational 

Capability 


-15.8 

dB/K 


In  flight 
prepar- 
ation 


In  propo- 
sal stage 


Telephone, 
itelegraph, 
photo  - 
telegraph, 
audio  and 
video  capa- 
bilities . 

|Six  XPDRs. 
FDM/FM 
modulation, 
TDMA.  For 
fixed  service 


Notes 


jSee  Ref. 
rei).  (67), 
(69).  (74) 


For 

inter- 

national 

service. 


5.925-6.425  GHz 
uplink; 

3. 7-4. 2 GHz 
downlink 


28  dB  gain. 
Shaped  beam 
to  cover 
Arab  geo- 
graphical 
‘region. 


T=1000Ii 


Telephone, 
low  & high 
speed  data  , 
multiplexe  1 
telex/tele- 
graph, 
communit]| 
reception 
of  radio  & 
TV 


One  sparef 
on  grd 
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Table  3-27.  Foreign  Government  Sponsored  Communicati 


SATELLITE 

j SPACECRAFT  DATA 

Sponsor 

Launch 

Orbit 

yn|!|ii 

Power 

and 

and  Oni 

and 

Source 

Manu- 

Orbit 

Design 

nn 

facturer 

Launch 

Weight 

Life- 

\’ehicle 

Time 

Symphonie  A 

Fr/TRft 

E 

401kg 

Geo- 

3-axls 

Solar 

CIFAS 

1 aSni 

884  lb); 

syn- 

with  N 

array; 

consor- 

Thor- 

230kg 

chro- 

jets 

2 Ni- 

tlum 

Delta 

(506  lb) 

nous; 

Cd  bat- 

2914 

(AKM) 

1 

5 year; 

terles 

Symphonie  B 

8/26/ 

1975; 

Thor- 

Delta 

2914 

(AKM) 

Symphonie  C 

TBD 

1 . 

1 

j 

1 

J 


PAYLOAD  CHARA(^ 

Power 

Capa- 

city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 
TTtC 

Frequencies 

RF 

chana 

Band 

width 

300  W 
BOL; 
180WQX; 
partial 
eclipse 
capability 

11.5°W  + 
0.5°  E-W 
and  N-S; 

0. 1° 

2 repeaters 
using  double 
conversion 

L'plink  from  5.  94  to 
5.03  GHz  and  from 

6.  l'i,5  to  6,  285  GHz. 
Downlink  from  3.71J 
to  3. 80  GHz  and 
from  3.  97  to  4.06 
jHz.  Telemetry 
from  136  to  138  MHz 
Command  from  148 
to  150  MHz. 

90  MH: 
for  eat 
rtpeali 

1 

11.5°W  + 
0.5°E-W 
and  N-S; 
0.0® 

L'plink  from  6.  32  to 
6.41  GHz  and  from 
6.065  to  6. 155  GHz. 
Downlink  from  4.095 
to  4.185  GHz  and 
from  3.  855  to  3.  93 
GHz.  TC  s/a  "A" 

TBD 

s/a  "A" 

^Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


Ion 

n 


Repeater  and 
TT&C 

Frequencies 


RF 

Channel 

Band- 

width 


Beacon 


Antenna 


Power 

Ampli- 

fier 


EIBP 


System 
Figure 
Of  Merltl 
(G  "n 


Satellite 

Status 


Operational 

Capability 


Notes 


i 'pi ink  from  5.  94  to 
. 03  GHz  and  from 
!.  195  to  6.  285  GHz. 
Downlink  from  3.71; 
tto  3.  80  GHz  and 
from  3.97  to  4.06 
pHz.  Telemetry 
ifrom  136  to  138  MHz 
.Command  from  148 
|to  150  MHz. 


90  MHz 
for  each 
repeater 


jllplink  from  6. 32  to 
6.41  GHz  and  from 
6.065  to  6.155  GHz. 
Downlink  from  4.  095 
to  4.185  GHz  and 
from  3.  855  to  3.  93 
GHz.  TC  s/a  "A" 


s/a  "A" 


2-parabollc 
xmit  antennaj^ 
eac^  with  13 
X 8 BW,  one 
centered  on 
11°E-11°N 
with  main 
axis  U.K.  - 
Madagaskar, 
the  other 
centered  on 

43°W-3°n 
with  main 
axis  Montreal 
Buenos  AiresJ 
1-horn  rcve 
antenna, 

17.2°  BW, 

16  dB  peak 
gain. 


2-13  W 
TWTA’s 


29dBW 

at 

beam 

edge 


3I5  dB/ 
K 


In  opera- 
tion 


1 video  with  3 
audio  and  1 
order-wii  e 
circuit  per  re^ 
peater,  or 
192  dtiplex 
laudio  circuits 
per  repeater 


See  Ref. 
(10) 


Ground 

spare 


May  be  . 
placed 
over  India 
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Table  3-28.  Foreign  Government  Sponsored  Communicatl 


SATELLITF 


spAcrnarT  data 


Stabili-  Power 
/ation  Source 


Location 

and 

Inclination 


25'W 
±0.5“ : 
incl, 

tolerance 

±0.5“ 


135°W 

±0.5“; 

incl. 

tolerance 

±0.5“ 


85“E 
±0.5“; 
ncl.  tolera 

±.5* 


PAYLOAD  CliAR 


Communication 
Sub -system 


Repeater  and 
TTiC 

Frequencies 


1.6365-1.644  GHz 
uplink, 

1.535-1.5425  GHz 
downlink  for 
maritime  service; 
1.645-1.660  GHz 
uplink, 

1.5435-1,5585  GHz 
downlink  for  aero- 
nautical service; 
335.4-399.9  MHz 
uplink, 

240-328.6  MHz 
downlink  for 
land-  mobile 
service, 

1.6365-1.644  GHz 
uplink,  1.535- 
1.5425  GHz  down- 
link for  maritime 
service; 

1.645-1.660  GHz 
uplink,  1.543- 
1.  5585  GHz  down- 
link for  aero- 
nautical service. 

S/a  "I" 


Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


Repeater  and 
TTtC 

Frequencies 


RT 

Channel 

Band- 

width 


BeaconI  Antenna 


Power 

Ampli- 

fier 


OPERATIONAL  DATA 


Satellite  ()pe  rational 
Status  Capability 


1.6365-1.644  GHz 
uplink, 

1.535-1.5425  GHz 
downlink  for 
maritime  service; 
1.645-1.660  GHz 
uplink, 

1.5435-1.5585  GHz 
downlink  for  aero- 
nautical service; 
335.4-399.9  MHz 
uplink, 

240-328.6  MHz 
downlink  for 
land-  mobile 
service. 


1.6365-1.644  GHz 
uplink,  1.  535- 
1.5425  GHz  down- 
link for  maritime 
service; 

1.645-1.660  GHz 
uplink,  1.543- 
1.5585  GHz  down- 
link for  aero- 
nautical service. 


18  dB  gain  at 
L-band, 

12  dB  gain  at 
UHF.  Ant. 
pattern  cover! 
territory 
within  72° 
earth  central 
angle  from 
the  sub- 
satellite 
point. 

Satellite 
receiving 
antennas 
have  gain 
of  18  dB  at 
L-band  & 

14  dB  at  UHF 


8W  pea 
power 


Military 

system; 

7 satellit! 
planned 
for  mobil 
use. 

Much 
redundant 
See  Ref. 
A5,  A7 


S/a  "1" 


S/a  "1" 


Table  3-29,  Foreign  Government  Sponsored  Communications 


SATELLITF 


spAcrcpArr  data 


Sponsor 

and 

Manu- 

facturer 


Vohia  7 


Location 

and 

Inclination 


PAYlJOMi  CHARACTFl 

-J 

Communication 

Sub-system 

Repeater  and 

TTfcC 

Frequencies 

RF 

Channel 

Band- 

width 

( 

170'W 
iO.S'j 
Incl.  toler; 
±0.5° 


Table  3-30.  Foreign  Government  Sponsored  Communicate 


SATELLITF 


spACFcnArr  data 


PAYLOAD  CHAR 


Launch 
Date 
and 

facturerlLaunch 

Ivehicle 


Orbit 

and 

IV-siim 

Life- 

Tlnic 


Iran; 

Amer. 

BeU 

Inter- 

nationa] 


1814kg  Geo- 
4000  lb  station- 
in  ary 
orbit 


Power 

Powe  r 

Location 

Communication 

Repeater  and 

Source 

Capa- 

and 

Sub-system 

TTtC 

city 

Inclination 

Frequencies 

Silion 

— 

34'’E±0.1“ 

14,4930-14.450 

solar 

inclination 

uplink; 

cells; 

tolerance 

11. 1930-11. 700GHz 

Ni-Cd 

+0.1“ 

downlink. 

batter- 

Two channels  each 

ies. 

7 MHz  wide; 

12  XPDR 
14.00-14.48  GHz 
uplink; 

11.15-14.48  GHz 

Zobreh  2 


downlink 


aO'EtO.!"; 

inclination 

tolerance 

iD.l' 


Zobreh  3 


Zobreh  4 


41°Ei0.1'’: 

inclination 

tolerance 


14.0-14.5  GHz 
uplink, 

10.95-11.2  GHz, 
11.45-16.7  GHz 
downlink 


jSponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


1 

Repeater  and 

TTtC 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

r 

t 

■ 

; 

■ 

t 

: 

r 

' 

i 

1 

i 

[ 

! 

t 

1 

1 

1 

i 

14.4930-14,450 

uplink; 

11. 1930-11. 700GHz 
downlink. 

Two  channels  each 

7 MHz  wide; 

12  XPDR 
14.00-14.48  GHz 
uplink; 

11.15-14.48  GHz 
downlink 

40  MHz 
(for  the 
12 

XPDRs) 

37  dB  gain 
for  TV  & 
telcom, 

15.0  dB  gain 
for  telemetrj 
link  earth 
coverage 

antenna 

-3  dBW 
peak 
power 
on  7 MH 
ch;  +13 
dBW  on 
12  XPDF 

20  dBW 
for  ea. 

TV 

: XPDR 

13  dBW 

for  ea. 

telepho 

data,& 

facsimi 

XPDR 

14.0-14.5  GHz 
uplink, 

10.95-11.2  GHz, 
11.45-16,7  GHz 
downlink 

i: 


c 

t 

r. 

i; 

i: 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 
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Page 


4-1 

4-2 

4-3 

4-4 

4-5 

4-6 

4-7 

4-8 

4-9 

4-10 

4-11 

4-12 

4-13 

4-14 


Table  4-1.  Commercially  Sponsored  Communications 


onsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA 

on 

Repeater  and 

TTiC 

Frequencies 

RT 

Channel 

Band- 

width 

Beacon 

Anten'ia 

Power 

Ampli- 

fier 

KIRP 

dBW 

System 

Figure 

Of  Merit 
(G'T) 
dR'^K 

Satellite 

Status 

f Operational 
Capability 

Notes 

k 

PDl 

DRi 

1 

3 fie  quency  band 
serviceiS,  C,  K 

ts 

C-band:6  MHz  UP, 

4 MHz  OWN  ; 
K-band  ; 14  UP 

12  Down  ; 

S-band  TT&C 

NASA: 

Grd/SC 

LT>:14-15  GHz 
DWN;:13-14  GHz 

User/SC: 

2. 2-2. 3 returen 
(221/240)  ratio 
FWD; 

13  GHz  Forward 
(1600/1469)  ratio 
return 

Total 

BW; 

UP:625 

MHz 

DWN:65( 

Mhz 

C-band 

XPDR 

BW: 

36  MHz 

K -banc 

xi^DR 

BW: 

225  MH 

S-band 

For  Adv. 
Westar  fns: 

4 FT  C-band 
dsih  ("D") 
shaped; 

K-band  refl: 
(CONUS  only) 
Large  dishes 
for  K-band 
spot  cov. 

NASA  fns: 
2-16  FT 
S-band 
dishes; 

1-  K band 
air/grd  link 
dish; 

S-band 
phased  array 

conical 
spiral  S-banc 
ant.  for  TT& 

TWTAs 
for  S&K 

comm. 

with 

users  ; 

30  W for 
^ce/grc 

1 

Space/ 

grd 

Link: 

50  ; 

Multipl 

access 

service 

34; 

S-band 

single 

access 

46.4 

K-band 

single 

access 

49.4 

C-band: 

-12 

3 

In  develop 

K & S band 
comm,  with 
NASA  users. 

K-band  down 
link  to  grd 
station. 

C & K band 
to  comm- 
erical  users 

2 Fats 
will  servi 
as  NASA 
TDRS 

One  will 

serve  as 

Advanced 

Westar 

One  will 
be  spare 
on  grd 

all  sats 
identical 

4-1 

L 


.^J 


r; 


►ponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA 

etion 

Repeater  and 

RF 

Beacon 

Antenna 

Power 

EIRP 

System 

Satellite 

Operational 

Notes 

lem 

TT&C 

Channel 

Ampli- 

Figure 

Status 

Capability 

Frequencies 

Band- 

fier 

Of  Merit 

width 

(G'T) 

rer- 

Vertical  transmit 

24-36 

19 

2 gridded 

24-5W 

33 

-8.8 

In 

Approxim- 

19  GHz 

B 

center  frequencies 

MHz 

GHz, 

reflectors. 

TWTAs. 

dBW  to 

dB/  K 

operation 

ately  14400 

and  28. 6 

from  3720  to  4160 

trans- 

28»  6 

one  vertically 

2-1.  5W 

CONU^ 

duplex  audio 

GHz  ex- 

th 

MHz  in  40  MHz 

ponders 

GHz 

polarized. 

TWT 

Hawaii 

circuits 

peri- 

le 

steps.  Vertical 

one  horizon- 

drivers. 

Puerto 

mental 

t 

receive  center  fre- 

tally  polar- 

Rico 

trans- 

quencies  from  5945 

ized.  Verti- 

or 

mitters 

to  6385  MHz  in  40 

cally  polar- 

Alaska 

carried 

' 

MHz  steps.  Horiz- 

ized  reflec- 

only. 

on-board. 

ontal  transmit 

tor  fed  by  5- 

31  dB 

See  Rei. 

1 

center  frequencies 

horn  array. 

dBW  to 

(19).<56), 

1 

from  3740  to  4180 

horizontally 

CONUS 

(57),  (58) 

MHz  in  40  MHz 

polarized 

and 

■ 

steps.  Horizon- 

refelector 

Alaska 

tal  receive  center 

fed  by  6- 

com- 

frequencies  from 

horn  array. 

bined. 

5965  to  6405  MHz 

Telemetry 

steps.  Telemetry 

and  command 

at  3700.5  and  4198 

bicone  anten- 

MHz.  Command 

nas.  6 milli- 

from  5925  to  5928 

meter  wave 

j 

i 

MHz. 

experimental 
horns.  CONUS 
broad  beam 
coverage, 
Alaska, 

Hawaii  and 

Puerto  Rico 
spot  beam 

- 

t 

£• 

coverage. 

i 

Capacity  of 
18000 
telephone 
circuits 

Spare 

4-2 


1 


Table  4-3.  Commercially  Sponsored  Commimicatioi 


SATELLITE 

SPACECnAFT  DATA 

PAYLOAD  CHAI 

Intelsat  IV 
(F-1) 

.Sponsor 

and 

Manu- 

facturer 

Launch 

Date 

and 

Launch 

Vehicle 

Launch 

and  On- 
Orbit 
WeiRht 

Orbit 

and 

Design 

Life- 

Time 

stabili- 

zation 

Power 

Source 

Powe  r 
Capa- 
city 

Location 

and 

Inclination 

Communication 

Sub-system 

Repeater  and 
TT&C 

Frequencies 

1 

Chi 

Bi 

wl 

Intelsat; 

HAC 

* 

5/22/ 
1975; 
Atlas 
Cen- 
taur 
(A  KM) 

1415kg 

[3120 

lb); 

730kg 

[1610 

lb) 

Geo- 

syn- 

chro- 

nous; 

7 

years 

Spin; 

hydra- 

zine 

jets 

Solar 

array; 

2 

Ni-Cd 

batter- 

ies 

. 

569  W 
BOL; 

460  W 
EOL; 
partial 
eclipse 
capabili- 
ty 

63°E 
± 0.12° 
E-W  and 
i 0.  25° 
N-S;  0.0° 

12  linear  or 
limiting  (com- 
mand selectable! 
single  conver- 
sion repeaters. 
Redundant  rcvr. 

Uplink  center  fre- 
quencies from  5.95 
to  6.4  GHz  In  40 
MHz  steps. 

Downlink  center 
frequencies  from 
3.725  to  4.175  GHz 
in  40  MHz  steps. 
Command  from 
6.168  to  6.182 

GHz.  Telemetry 
at  3.  9475  and  at 
3.9525  GHz. 

36  1 

per 

peai 

Intelsat  IV 
(F-2) 

1/25/ 

1971; 

Atlas 

Cen- 

taur 

(AKM) 

0.12°  E- 
W and  ± 
0.25°  N-S; 
0. 1° 

AO-A073  208  COMPUTER  SCIENCES  CORP  FALLS  CHURCH  VA  F/6  17/2 


update  on  the  communication  satellites  CHARACTERISTICS  MATRIX* (U) 
APR  79  B PATTAN*  6 T ANDERSON  DCA100-76-C-0089 

UNCLASSIFIED  SBIE-AD-EIOO  249  NL 


^73208 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


f 


• 

1 1 Repeater  and 

TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

FIRP 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

Operational 

Capability 

Notes 

1 Uplink  center  fre- 
quencies  from  5,95 
to  6. 4 GHz  in  40 
•1  MHz  steps, 
i?  Downlink  center 
frequencies  from 
' 3.725  to  4.175  GHz 
: in  40  MHz  steps. 

Command  from 
; 6. 168  to  6.182 
r GHz.  Telemetry 
' at  3. 9475  and  at 

3. 9525  GHz. 

' 

■ 

■ 

: 

36  MHz 
per  re- 
peater 

3.95 
GHz  at 
30  dBtr 

2-EC  rcve 
and  2-EC 
xmit  conical 
horns  with 
flat  plate  re- 
flectors, 2- 
50  inch  non- 
steerable 
parabolic  SB 
reflectors 
for  both  rcve 
and  xmit. 

Xmit  beam 
width  170/ 
4.5°  for  EC/ 
SB  mode. 

Xmit  gain 

20.5  dB/ 
31,7dB  for 

EC /SB  mode. 
Xmit  RHCP, 
rcve  LHCP. 

1 omni- 
directional 
command 
rcve  antenna, 
1 omni- 
directional 
telemetry 
xmit  antenna. 

12-6  W 
TWfA's. 
Revr  has 
2-1,5  W 
TWTA 
drivers 

22.5 

dBW/ 

34.2 

dBW 

per  re- 
peater 
in  EC/ 
SB 

mode. 

-18.6 
dB/  K 

In  oper- 
ation 

Average  of 
3750  circuits 
plus  2 video 
channels 

See  Ref. 
(51,(10), 
(191,(29), 
(30) 

In 

reserve 


Table  4-4.  Commercially  Sponsored  Communications  Sal 


SATELLITF 


SPACFCnATT  DATA 


Launch  Launch  Orhif  Stabili-  Power 
Date  and  On  and  7ation  Source 
and  Orbit  r)csi»ni 
Launch  Weight  Life- 
Vehicle  Time 


Intelsat  IV 
(F-3) 


Intelsat; 

HAC 


Intelsat  IV 
(F-4) 


Intelsat  IV 
(F-5) 


Intelsat  IV 
(F-7) 


Intelsat  IV 
(F-8) 


12/15 

1974; 

Atlas 

Centau 

(AKM) 


PAVIvOAI*  CHARACT 


Location 

and 

Inclination 


Communication  Repeater  and 
Sub-system  TTfcC 

Frequencies 


19.5' 
(34. 5'?  1 
±0.12' 
E-W  & 

± 0.25' 
N-S; 


179. 'E 
±0.12' 
E-W  & 
±0.25' 
N-S;  0.1' 


60'E 
±0.12' 
E-W  & 
±0.25' 
N-S:  0.0' 


I'W 
±0.12' 
E-W  & 
±0.25' 
N-S;  0. 1' 


174'E 
±0.12' 
E-W  & 
±0.25' 
N-S:  0.6' 


msored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTFRISTICS 


OPERATIONAL  DATA 


Repeater  and 
TTiC 

Frequencies 


s/a 

F-1 


RF 

Channel 

Band- 

width 


s/a 

F-1 


Beacon 


s/a 

F-1 


Antenna 


s/a 

F-1 


Power 

Ampli- 

fier 


s/a 

F-1 


EIRP 


s/a 

F-1 


System 
Figure 
Of  Merit! 
(G"n 


Satellite 

Status 


s/a 

F-1 


In 

operation 


In 

reserve 


Operational 

Capability 


s/a 

F-1 


Notes 


In  operatio  i; 
leased 
XPDR 
service 


bn  operation. 


if 


I 


Table  4-5.  Commercially  Sponsored  Communications  Sat 


•satellite 


SPACECRAFT  DATA 


PAYLOAD  CHARACT 


Sponsor  iLaunch  I Launch!  Orbit 


and  Date  and  On- 
Manu-  and  Orbit 
facturer  Launch  Weight 
Vehicle 


Stabili-  Power 
zation  Source 


Design 

Life- 

Time 


Power 

Capa- 

city 


Txtcation 

and 

Inclination 


Communication 

Sub-svstem 


Repeater  and 
TT4C 

Fretjuencies 


RE 

Channel 

Band- 

width 


Intelsat  IVA 
(F-1) 


Intelsat;  9/25/ 
HAC  1975; 
Atlas 
Cen- 
taur 
(AKM) 


Intelsat  IVA 
(F-2) 


1470kg 

826kg 

(1820 

lb) 


Geo-  Dual 
syn-  spin; 
chro-  hydra- 
nous;  zine 
7 jets 
years 


Solar  708  W 
array;  BOL; 


2 

Nl-Cd 

batter- 

ies 


600  W 
EOL; 
partial 
eclipse 
capabili- 
ty 


24.5°  W 
i 0.1° 
E-W  and 
N-S;  0.2° 


20  repeaters: 
4 in  EC  mode, 
16  in  AC  and 
SB  mode 


Uplink  from  5.  932 
to  6,418  GHz. 

Down' ink  from  3.70' 
to  4. 193  GHz. 

Command  from  jcarrler 
6.  168  to  6. 182  GHz.  (mode; 


Toleme*ry  at 
3.  9475  and  at 
3.9525  GHz. 


32.4 

MHz  per 
repeater 
in  multl-< 
pie  car-  j 
rier  I 
mode 


1/29/ 

1976; 

Atlas 

Cen- 

taur 

(AKM) 


29.5°  W 

io.i° 

E-W  and 
N-S;  0.10 


Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


T 


Repeater  and 
TT&C 

Frequencies 


RF 

Channel 

Band- 

width 


Beacon 


Anter.na 


Power 

Ampli- 

fier 


EIRP 


System 
Figure 
Of  Merltl 
(G'T) 


OPERATIONAL  DATA 


Satellite 

Status 


Operational 

Capability 


Notes 


Uplink  from  5.  932 
ho  6,418  GHz. 
Downlink  from  3.70' 
|to  4. 193  GHz. 
Command  from 
6.  168  to  6.  182  GHz, 
Telemetry  at 
3.  9475  and  at 
3.  9525  GHz. 


36  MHz 
per  re- 
' peater  i 
single 
[carrier 
|mod£: 
32,4 

|MHz  per 
repeater 
jin  mxUti- 
(pie  car- 
rier 
mode 


2-53  inch 
xmit  and 
1-35  inch 
rcve  re- 
flectors. 1 - 
EC  xmit  horn, 
1-EC  rcve 
horn.  Com- 
bined capa- 
bility is  1-EC 
rcve,  1-EC 
xmit,  2-AC 
rcve,  2-AC 
xmit,  6-SB 
xmit  antennasj 
2 beacon 
horns,  2 
omni-direc- 
tional tele- 
metry xmit 
antennas. 

Xmit  RHCP, 
rcve  LHCP. 


4-6  W 
TWTA's 
In  EC 

mode, 
16-5W 
TWTA's 
in  AC  and 
SB  mode. 


22.0 
dBW/ 
26.0 
dBW/ 
29,0 
dBW 
per 
repeat 
er  at 
beam 
edge  in| 
EC/ 
AC/SB 
mode, 
resp- 
ectiv- 
ely 


-18  dB/ 

D 

K in 
EC 

mode; 
-11  dB/ 
“k  in 
AC  and 
SB 
mode 


In  oper- 
ation 


Average  of 
6250  circuits 
plus  2 video 
channels 


6-IVA 
flight 
models. 
See  Ref. 
(19),  (29), 
(30),  (67) 
(68),  (76) 


In  reserve 


In  reserve 


n operation] 


Planned 

for 

service 


SATELLITE 


SPACECnATT  DATA 


PAYLOAD  CHAPA 


Sponsor 

and 

Manu- 

facturer 


Intelsat  V 


Intelsat  1979; 
Tord  Atlas 
Centau 
STS, 


Orliit  Stabili-  Power 
and  ration  Source 
nesign 
Life- 
Tlnic 


Location 

and 

Inclination 


Communication 

Sub-svstem 


Repeater  and 
TTiC 

Frequencies 


1714kg 

3779 

lb) 


3-axis 

with 

fcydra- 

Izine 


Solar  1320W 
array;  BOL; 
Ni-  1200W 
Cd  EOL 
batt. 


Planned 
locations: 
24. 5*  W, 
19.  5*W, 
29. 5*W, 
34. 5*W, 
63*E, 
60*E. 
long,  and 
incl. 

tolerance 
is  ±0.l" 


27  repeaters. 
S/C  will  use 
beam  separa- 
tion & dual 
polarization 


6 and  14  GHz 
uplink; 

4 & 11  GHz 
downlink 


Intelsat  VI  I Intelsat 


1986  Geo- 
station 


Depends  on  WARC 
decisions  in  1979. 


f 


BDSored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTFRISTICS 


Repeater  and 
TTtC 

Frequencies 


6 and  14  GHz 
uplink; 

4 & 11  GHz 
downlink 


RF 

Channel 

Band- 

width 


Depends  on  WARC 
decisions  in  1979. 


Power 

Ampli- 

fier 


In  manu- 
facture 


Beacon: 

bom 

6 GHz  hemi/ 
zone  7- 
element 
phased  arraj 
6 GHz  he  ml/ 
zone  para- 
bolic recelv 
ant.  4 GHz 
global  cover 
age  bands. 

4 GHz  heml 
zone  para- 
bolic trans- 
mit ant.  Tw< 
II  GHz  para 
bollc  ant, 
for  East  and 
West  spot 
bea 


OPERATIONAL  DATA 


Satellite  (operational 
Status  Capability 


12000 
circuits 
plus  1 
color  video 
ch.  FPM/ 
FM,  FM 
QPSK  mod. 
TDMA, 
FDMA, 
reuse. 


See  Ref. 
(36),  (66) 
(67),  (72) 
(79),  (96) 


COVERAGE 

CHANNEL 

EARTH  (18* 
COVERAGE 
AREA) 

7-9 

9 

10.  11.  12 

ZONE 

ALL 

HEMI  (WEST) 

1-2.  V4.  5-e 

7-8 

8 

EAST  SROT 

^-^9-9 

WEST  SPOT 

1-18-0 

11  GHz 

— 

75,000- 

85,000 

channels 


See  Ref. 
(97). 


Table  4-7.  Commercially  Sponsored  Communications  Satellite 


SATELLITF 


Intelsat 

MCS 

Atlantic  A 


Launch 
Date 
and 

facturerlLaunch 

Ivehicle 


ntelsat 


spArrcnxrr  data 


Orhit  Istahili-lpowe!' 


PAYLOAD  CHARACTERI 


7 at  ion  [Source 


Desitrn 

Life- 

Time 


Intelsat 

MCS 

Atlantic  B 


Intelsat 
MCS 
Indian  A 


Intelsat 
MCS 
Indian  B 


Location 

and 

Inclination 


Communication  Repeater  and 
Sub-system  TTS.C 

Frequencies 


sa.o-E, 
longitud- 
inal tol- 


O.O'E, 
1,0°W. 
Incl.  tol- 


6qp°E, 

iO.S”; 

incl. 

tolerance 

±0.5° 


PAYLOAO  CHARACTERISTICS 


OPERATIONAL  DATA 


Repeater  and 
TTS.C 

Frequencies 


Ship; 

1636.5- 1644.0  hfflz 
uplink 

1535.0-1542.5  MHz 
downlink 
Shore;  6417.5- 
6425.0  MHz  uplink, 

4192.5- 1200.0  MHz 
downlink 


RE 

Channel 

Band- 

width 


Satellite  (operational  Notes 
Status  Capability 


rfaritime 
ervice. 
tunarsat 
,'ill  be 
ormed 
>f  a subse 
f the  4 
ICS 

atellltes 
I the  4 


atellites. 
ee  Hef 
99). 


SATELLITE 


SPACECnAFT  DATA 


LEASAT 


Sponsor 

and 

Manu- 

facturer 


DoD;  1982; 
Hughes  STS 


Orbit 

and 

Ocsign 

Life- 

Time 


1197  ky  Geo- 
2640  lb)  sync; 
5 yrs 


Table  4-8.  Commercially  Sponsored  Communications  SatelU 


D 


PAVLOAU  CHARACTERIST 


55tabili-  Power 
ration  Source 


Drum 

mountci 

solar 


Powf  r 
Capa- 
city 


1200W 


Ix)catlon 

and 

Inclination 


Communication 
Sub -system 


Repeater  and 
TTiC 

Frequencies 


RE 

Channel 

Band- 

width 


array 

plus 

batteric 


Location  UHF; 
of  Delay  single 

FLTSATS  up  conyersion. 

1-500  KHz  ch 
6-25  KHz  chs 
5-5  KHz  chs 


UHF: 

UpUnk:292-311  MHz 
Dwnllnk:  250-270 
MHz 

FLTBCT:  7995  MHz 
SHFBCN:  7260  MHz 

TTtC; 

CMD:  7980  MHz 
TLM:  7245-7295 
MHz 

yia  bicone 
ant.  & SHF  horn 


25  KHz 
Relay 


5 KHz 
NB 


il-M 


nsored  Communications  Satellite  Characteristics 


PAYLOAU  CHARACTERISTICS 


Repeater  and 
TT&C 

Frequencies 


RF 

Channel 

Band- 

width 


UHF: 

UpUnk:292-3H  MHz 
Dwnlink:  250-270 
MHz 

FLTBCT:  7995  MHz 
SHFBCN:  7260  MHz 

TT&C: 

CMD:  7980  MHz 
TLM:  7245-7295 
MHz 

via  bicons 
ant,  & SHF  hom 


25  KHz 
Relay 


5 KHz 
NB 


thru 

FSC-7J 


Beaccnl  Antenna 


Two  UHF 

helices  like 

Gapfiller, 

G -14.1 
n 

G =13.9 

X 

Two  SHF  EC 
horns 

G=17dB  +9“ 
TT&C;  Two 
biconical 
boms,  one 
for  CMOS, 
other  for 
TLM.  CMD 
ant:  LHCP 
G=  1.6  dBi 
TLM  ant: 


! ! 


Power 

Ampli- 

fier 


I!IRP  System 
Figure 
Of  Merit 


UHF: 

UHF; 

wB:29. 

Relay: 

27.5 

Transisto 

• NB:18 

SHF  BCN: 

FLTBC 

3 -Band 

(UHF) 

transistor 

27.5 

mult  to 

BCN: 

SHF 

15 

OPERATIONAL  DATA 

Satellite  Operational 
Status  Capability 


In  develop  1 FLTBRDC  iT 
ment  channel  4 sat. 

1 wideband  system, 
channel  After 
6 Relay  cbs  launch, 

5 NB  chs.  Navy  will 
lease 
system 
for  at 
least  5 
3rears. 
See  Ref. 
(101) 


Table  4-9.  Commercially  Sponsored  Communications  Sa 


SATELLITE 


SPACECnAFT  DATA 


PAYLOAD  CHARACTER] 


Launch 

Launch 

Orbit 

Stabili- 

Power 

Power 

Location 

Communication 

Repeater  and 

RF 

Date 

and  On- 

and 

zation 

Source 

Capa- 

and 

Sub-system 

TTfcC 

Channel 

and 

Orbit 

Design 

city 

Inclination 

Frequencies 

Band- 

Launch 

Weight 

Life- 

width 

Vehicle 

Time 

SSI 


Marisat  A Comsat  2/ 
Genera!;  19 
HAC  Thor 
Delta 
2914 
(AKM! 


655kg  Geo-  Spin;  Solar  330  W 

(1445  syn-  hydra-  array;  BOL; 

lb);  chro-  zine  Ni-Cd  300  W 

331kg  nous;  jets  batter-  EOL; 

7301b)  5 ies  full  ecli- 

years  pse  capa 

bility 


15°  W 


1-WB  and  2-NB 
UHF  channels 
for  maritime 
communications 
(currently 
leased  by 
U.S.N.).  C- 
band  repeater 
for  S/C-to-ET 
civil  communi- 
cations. L-band 
repeater  for 
S/C-to-S/C 
links. 


f 


ptnsored  Communications  Satellite  Characteristics 


^ PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA 

M Repeater  and 

1 TTfcC 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G'T) 

Satellite 

Status 

Operational 

Capability 

Notes 

RB  C-band  uplink  from 

1 6.42  to  6.424  GHz. 

L-band  uplink  from 
|es  1.6385  to  1.6425 
GHz.  UHF  uplink 
at  300  MHz.  Com- 
mand and  ranging 
i from  6. 1725  to 

T 6.1765  GHz. 

4- 

UkI 

I 

WB 

UHF: 

480  kHz; 
NB 

UHF: 

24  kHz; 

4 MHz 
for  L/C 
and  C/L 

Track- 
ing at 
1.5415 
GHz; 
tele- 
metry 
at 

3.9455 

and  at 
3.9545 

GHz 

UHF  helical 
array,  14dB 
gain  at  beam 
center,  RHCIj 
12.6  dB  gain 
at  earth  edge. 
L-band  heli- 
cal array, 
RHCP,  17.8 
dB  gain  at 
beam  center; 
14.  2 dB  gain 
at  beam  edge. 
C-band  cir- 
cular xmit 
horn,  LHCP; 
C-band  cir- 
cular rcve 
horn,  RHCP; 
both  have 

19. 1 dB  gain 
at  beam  cen- 
ter, 15.7  dB 
gain  at  beam 
edge.  Omni- 
directional 
command 
cloverleaf, 

-1. 5 dB  gain. 
Linearly 
polarized 
telemetry 
bicone,  0 dB 
gain.  Antenna 
coverage 
from  Indian 
Ocean  to  Arc- 
tic Sea  to 

Gulf  of  Mexi- 
co to  Antarc- 
tic Ocean. 



5W  L- 

band 

TWTA. 

3-level 

L-band 

TWTA 

with 

power 
outputs  of 
7 W,  30  W' 
60  W 

L-l>and 

all 

UHF  is 

20 

dBW; 

WB 

UHF 
only  is 
26 

dBW. 

C- 

band; 

all 

UHF  is 

18.8 

dBW; 

no 

UHF  is 

18.8 
dBW. 
Total 
for  all 
UHF 
is  30. 1 
dBW, 
for  Wt 
UHF  is 
28 

dBW. 

These 

are 

repre- 

senta- 

tive 

oper- 

ating 

modes 

-17  dB 
/ K 
for  L/ 

C; 

-25.4 
dB/  K 
for  C/ 

L 



In  oper- 
ation 



Telephony, 
real-time 
telegraphy, 
facsimile, 
data,  broad- 
casting. 

See  Ref. 
(50),  (51) 

I 
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Sponsored  Commxinications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


tion  Repeater  and 
m TTfcC 

Frequencies 


RF 

Channel 

Band- 

width 


Power 

Ampli- 

fier 


Satellite  Operational 
Status  Capability 


Antennas 
s/a  Marisat 
A.  Coverage 
from  Arctic 
Ocean  to 
Indian  Ocean 
to  Pacific 
Ocean  to 
Antarctic 
Ocean. 


In 

operation 


Ixclusivel 
or  Navy 
se  only 


Table  4-11.  Commercially  Sponsored  Communicatio 


I 


I 


SATELLITF 


SPACECRAFT  DATA 


PAYI/5AD  CHARM 


Sponsor  I.aunch 
and  Date 
Manu-  and 
facturer  Launch 
Vehicle 


Satcona  1 

(F-1) 


Orbit 

and 

Design 

Life- 

Time 


mg 


Power 

Source 


Power 

Capa- 

city 


Location 

and 

Inclination 


Communication 

Sub-system 


Repeater  and 
TTtC 

Frequencies 


907kg 
2000  Ih 
Thor-  I 463kg 
Delta  1(1020  lb 
3914 
(AKM) 


s;  ISolar  770  W 
Ira-  array;  BOL; 
zine  3 Ni-Cd  550  W 

jets  batter-  EOL;  i 

les  eclipS' 


770  W 135’  W - 

BOL;  0.1°  E-W 

550  W and  N-S; 
EOL;fuU  0.0° 


24  single  - con-  Downlink: 
version  repeat-  horizontal  center 
ers.  Rediudant  frequencies  from 


eclipse 

capabili- 

ty 


rcvr/drlver 

configuration. 


3.74  to  4. 18  GHz  in 
40  MHz  steps,  ver- 
tical center  fre- 
quencies from  3.72 
to  4. 16  GHz  in  40 
MHz  steps. 

Uplink: 

horizontal  center 
frequencies  from 
5.945  to  6.385  GHz 
in  40  MHz  steps, 
vertical  center  fre- 
quencies from 
5.965  to  6.405  in 
40  MHz  steps.  Tele- 
metry at  4. 1995  and 
at  3. 7005  GHz. 
Command  at  6.4235 
GHz 


mand  ’ 
has  3 
MHz  I 


‘wuaomliWiii  111  iM  ' I »»»■■*  will 


I I WMiMW 


I I. 

In^ored  Communications  Satellite  Characteristics 


: i 
I i 


h 

L 

PAYLOAD  CHARACTERISTICS 

OPERATIONAL  DATA  ] 

r 

1 

L 

i Repeater  and 

TT&C 

Frequencies 

RF 

Channel 

Band- 

width 

Beacon 

Antenna 

Power 

•Ampli- 

fier 

EIRP 

System 
Figure 
Of  Merit 
(G^T) 

Satellite 

Status 

Operational 

Capability 

Notes 

r 

f 

j 

_ 

Downlink: 
horizontal  center 
frequencies  from 
3.74  to  4.18  GHz  in 
40  MHz  steps,  ver- 
tical center  fre- 
quencies from  3.72 
to  4. 16  GHz  in  40 
MHz  steps. 

Uplink: 

horizontal  center 
frequencies  from 
5.945  to  6.385  GHz 
in  40  MHz  steps, 
vertical  center  fre- 
quencies from 

5,965  to  6.405  in 

40  MHz  steps.  TelC' 
metry  at  4. 1995  and 
at  3.7005  GHz. 
Command  at  6.4235 

GHz 

24-36 

MHz 
channels 
with  fre- 
quency 
spectrun 
re-use. 

Com- 
mand 
has  3 

MHz  BW 

Rang- 

ing 

tones 

at  35. 1 
Hz, 
283.4 
Hz, 

3.9681 

MHz, 

27.777 

kHz 

2 horizontally 
polarized  and 
2 vertically 
polarized  re- 
flectors. 

Horn  has  six 
feeds.  Beams 
1 and  3 cover 
CONUS  and 
Alaska  with 
beam  size 
8.40  X 3.20, 
gain  of  29.  9 
dB  at  beam 
center  and 
26.5  dB  at 
beam  edge, 
both  hori- 
zontally 
polarized. 
Beams  2 & 4 

cover  CONUS 
and  Alaska 
with  beam 
size  8.4®  X 

3. 2®,  gain  of 
30  dB  at  bean 
center  and 

26. 5 dB  at 
beam  edge, 
both  verti- 
cally polari- 
zed. Beam  5 

covers 

Hawaii  with 
beam  size 

2. 6®  X 10, 
gain  of  31  dB 
at  beam  cen- 
ter and  30  dB 
at  beam  edge, 
horizontally 
polarized. 
Beam  6 

covers 

Hawaii  with 
beam  size 

24  - 5W 
TWTA's 

32  dBW 

to 

CONUS 
26  dBW 

to 

Hawaii 

-7  dB/ 
\ for 
CONUS; 
-10  dB/ 
for 
Hawaii 

In  oper- 
ation 

1 video  with 
audio  or  900 
half-duplex 
audio  or  64 
Mbps  data 
per  channel 

Primarll 

commer- 

cial. 

Govt.,  L 
Alaskan 
Services 
(67),  (98) 

Table  4-12.  Commercially  Sponsored  Communications  Sat 


SATELLITE 


SPACECRAFT  DATA 


PAYLOAD  CHARACTE: 


Sponsor 

and 

Manu- 

facturer 


Power 

Source 


Power 

Capa- 

city 


Location 

and 

Inclination 


Communication 

Sub-system 


Repeater  and 
TTfcC 

Frequencies 


Satcom  1 
(cont'd) 


Satcom  2 


Sponsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


lation 


Repeats  r and 
TT&C 

Frequencies 


s/a 

"A" 


RF 

Channel 

Band- 

width 


s/a 

"A" 


Beacon 


s/a 

"A" 


Antenna 


2.60  X 1®, 

gain  of  29. 4 
dB  at  beam 
center  and 
28.9  dB  at 
beam  edge, 
vertically 
polarized 


Power 

Ampli- 

fier 


s/a 

"A” 


EIRP 


s/a 


System 
Figure 
Of  Merit! 
(G'T) 


s/a 

"A" 


OPERATIONAL  DATA 


Satellite 

Status 


s/a 


"A" 


In  manu- 
facture 


Operational 

Capability 


s/a 

”A” 


Notes 


CONUS 
coverage 
Primarily! 
TV  service 


4-12 


r 


Table  4-13.  Commercially  Sponsored  Communications  Sat#l 


SATELLITF 


SPACECRAFT  DATA 


PAYLOAD  character: 


SBS-A 


Orbit  Stablll-  Power 
and  zation  Source 
Desipn 
Life- 
Time 


Power 

Capa- 

city 


Location 

and 

Inclination 


Communication  Repeater  and 
Sub-system  TT4C 

Frequencies 


Satellite 

Busi- 


Geo-  Sp 
Syn- 
chro- 


Systems  3910 
(SBS);  (AKM) 
Hughes  or 
STS 


1 KW 
partial 
eclipse 
capabil- 
ity 


122 ’W, 


Station 


kerning  to 
be  - 0. 05° 


Sin^e  conver- 
sion. Medium 
level,  linear 
solid  state 
drivers. 

10  XPDRs 


E-W  and 
N-S. 


1981; 

Thor- 

Delta 

3910 


llO^W; 
Station- 
keeping to 
be  +0.05” 
E-W  & 
N-S 


RF 

Channel 

Band- 

width 


I 


Uplink  center  freq- 
uencies (GHz): 
14.031,  14.092, 
14.153,  14.214, 
14.275,  14.336, 
14.397,  14.458 
Downlink  center 
frequencies  (GHz): 
11.731,  11.792, 
11.853,  11.914, 
11.975,  12.036, 
12.097,  12.158. 
T,T&C  uplink  at 
6.0  and  14.0  GHz. 
T,T&C  downlink  at 
4.19775,  4.19725, 
11.701  and  12. 199 
GHz.  Back-up 
telemetry  is 
4.19725  GHz. 


Ten  43- 
MHz 
channels 
for  total 
of  430 
MHz. 


* miWilawipifiiiw 


f 


nsored  Communications  Satellite  Characteristics 


PAYLOAD  CHARACTERISTICS 


Repeater  and 
TT&C 

rretjuencies 


Uplink  center  freq- 
uencies (GHz): 
14.031,  14.092, 
14.153,  14.214, 
14.275,  14.336, 
14.397,  14.458 
Downlink  center 
frequencies  (GHz)-. 
11.731,  11.792, 
11.853,  11.914, 
11.975,  12.036, 
12.097,  12.158. 
T,T&C  uplink  at 
6.0  and  14.0  GHz. 
T,T&C  downlink  at 
4.19775,  4.19725, 
11.701  and  12.199 
GHz.  Back-up 

I tele  me  try  is 
4.19725  GHz. 


RF 

Channel 

Band- 

width 


Ten  43 
MHz 
channel^ 
for  total 
of  430 
MHz. 


Beacon 


Antenna 


One  60  cm. 
parabolic 
receive 
antenna. 

One  or  two 
65  cm.  para 
bolic  trans- 
mit antennas. 
Transmitted 
signals  are 
linearly  pol- 
arized paral- 
lel to  equa- 
torial plane. 
Received 
signals  are 
linearly  pol- 
arized and 
orthogonal  to 
the  do’vnlink 
signals.  Each] 
antenna  will 
have  dual 
feeds  with 
shaped  beam-] 
widths  of 
2,  8°.  Will 
use  one 
broad  beam 
4 GHz  trans- 
mit antenna, 
one  broad 
beam  6 GHz 
rcve  antenna, I 
one  broad 
beam  12  GHz| 
rcve  antenna. 


(includes 
4 spares) 
Total  RF 
output 
communi-| 
cations 
power  wil^ 
wUl  be 
2W  in  the 
4 GHz 
band,  and 
O.IW  in 
the  12 
GHz  bandJ 


Power 

Ampli- 

fier 


12-20W 


TWTA's 


EIRP 


40- 

43.7 

dBW 

in 

pri- 

mary 

cvrg 

zone 


System 
Figure 
Of  Merit! 
(G'T) 


-2  dB/ 
°K  in 


region 


1;  -6  dB 
/°K  in 


region 

2 


OPERATIONAL  DATA 


Satellite 

Status 


Under 

construc- 

tion 


Operational 

Capability 


Data  rate  will] 
approach  48 
Mbps  per 
transponder. 


Region  1 
is  in 
eastern 
Kentucky. 
Region  2 
is  cen- 
tered in 
southern 
Pennsyl- 
vania and 
in  Uteh. 

3 models 
built; 

Isrd  is 
ground 
spare. 
See  Ref. 
(31),  (66), 
(67>,  (74) 


Notes 
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'able  4-14.  Commercially  Sponsored  Commvmications  S 


SATELLITE 


SPACECnAFT  DATA 


PAYLOAD  CHARACT 


Westar  I 


Sponsor 

and 

Manu- 

facturer 


Western 

Union; 

HAC 


Design 

Life- 

Time 


I 


Power 

Source 


Power 

Capa- 

city 


Location 

and 

Inclination 


Communication 

Sub-system 


Thor- 

Delta 

2914 

(AKM) 


576kg 

1270 

lb); 

249kg 

(549 

lb) 


Spin;  Solar  300W 

hydra-  array;  BOL; 

zine  Ni-Cd  220  W 

jets  batter-  EOL, 

ies  Limited 
eclipse 
capabil- 
ity 


99°  W ± Single  conver- 
0. 1°  E-W  sion  redundant 
and  N-S;  receiver.  WB 


Repeater  and 
TTS.C 

Frequencies 


Receive  center  fre- 
quencies from 
5945  to  6385  MHz 


12-36 
MHz  I 
channeU 


receiver  drives  lin  40  MHz  steps. 


Itransmitters. 


12  XPDRs 


Transmit  center 
frequencies  from 
3720  to  4160  MHz 
in  40  MHz  steps. 
Telenietry  at 
4198.25,  4198.75, 
4199.25  MHz. 


Westar 


Thor- 

Delta 

2914 

(AKM) 


123.5  W 
- 0. 1°  E- 
W and  N- 
S 0.0°. 


PAYLOAD  CHARACTERISTICS 


OPERATIONAL  DATA 


Reppater  and 
TTtC 

Frequencies 


leceive  center  fre- 
(iiencies  from 
1945  to  6385  MHz 
B 40  MHz  steps, 
rransmit  center 
[requencies  from 
1720  to  4160  MHz 
Ib  40  MHz  steps. 
Telemetry  at 
1198.25,  4198.75, 
1199.25  MHz. 


RF  Beacon  Antenna 
Channel 
Band- 
width 


12-  36 

MHz 

channels 


167  60  Inch 

[Hz  parabolic 

reflector  with 
4 dual-polar- 
ized feed 
horns.  27  dB 
gain  at  beam 
edge.  Cover- 
age to  CONUS 
has  beam- 
width  of 
6.8  X 3.5°. 

8. 0°  spot 
beam  to 
Hawaii  and 
Alaska.  Re- 
ceive polar- 
ization paral- 
lel to  spin 
axis.  Trans- 
mit polar- 
ization per- 
pendicular 
to  spin  axis. 


Satellite 

Status 


In  oper- 
ation 


Operational  Notes 
Capability 


System  capa-  see  Ref. 
city  (2  satel-  (19),  (48), 
lites)  is  24  (49) 

video  or 
28000  FDM 
simplex 
audio  chan- 
nels, or  1.44 
Gbps  sim- 
plex. Each 
transponder 
has  1 video 
or  50  Mbps 
data  rate  in 
SC  PC  mode. 

7000  duplex 
audio  cir- 
cuits per 
satellite. 


Perman- 
ent loca- 
tion 91° 
W. 


Location  of  U.S.  Geosynchronous  Communications 

Satellites  (Present  and  Projected) 

Location  of  UK/NATO  Military  Satellites 

Present  Status  of  lutelsats  (IV,  IVA)  Now  in  Orbit  . . 

Projected  Location  of  Intelsats  Vs  and  MCSs 

Location  and  Projected  Location  of  Foreign  Satellites 
Location  of  USSR  Communications  Satellites 


Earth  Terminal  Maximum  Latitude  Location  as  a Function  of 
its  Elevation  Look  Angle  and  the  Cap  Area  for  Discrete 

Elevation  Angles 

Mercator  Map 

Polar  Map 


Table  5-1.  Location  of  U.S.  Geossmchronous  Communication  Satellites 

(Present  and  Projected) 


REMARKS 


Good  launch  May  4,  1979 


NC  HL  TWTA  #2  Failed 


NC  HL  TWTA  #1  Failed 
NC  LL  TWTA  Failed 

On-orb  It  spare 

♦High  Level 
Low  Level 


SATELLITE 

LONGITUDE 

COMSTAR  D-1 

28°W 

D-2 

95°W 

D-3 

87°W 

SATCOM  I 

135°W 

II 

119V 

WESTAR  I 

99V 

H 

123V 

TDRSS  EAST 

40.  6°W 

TDRSS  CENTER 

100°W 

TDRSS  WESl' 

172.6% 

SBS  6A 

122°W 

SBS  6B 

106°W 

MARISAT-ATL 

15°W 

MARISAT-PAC 

176.  5°E 

MARISAT-INDO 

73°E 

FLTSATCOM  I 

100% 

FLTSATCOM  D 

23% 

FLTSATCOM  HI 

172°E 

FLTSATCOM  IV 

75°E 

LES  9 

0 

DSCS  n ATL 

12% 

n WPAC 

175°E 

II  EPAC 

135% 

0 

n INDO 

60  E -j 

n Spare 

140% 

ATS-1 

149% 

ATS-3 

- 

ATS-6 

140% 

Table  5-3.  Present  Status  of  Intelsats  Now  in  Orbit 
(April  1979) 


♦Final  TLS  IVA  to  be  launched 


DESIGNATION 

LONGITUDE 

STATUS 

ITS  IV  (F-1) 

63°  E 

In  service 

(F-2) 

4°W 

In  reserve 

(F-3) 

19.5V 

hi  service 

(F-4) 

179°E 

In  reserve 

(F-5) 

60°E 

In  reserve 

(F-6) 

Launch  Failure 

- 

(F-7) 

1°W 

In  service 

(F-8) 

174°E 

In  service 

ITS  IVA(F-1) 

24. 5°W 

In  service 

(F-2) 

29. 5°W 

In  service 

(F-3) 

60°E 

Spare 

(F-4) 

34. 5°E 

In  service 

(F-6)* 

Did  not  achieve  orbit 

- 

(F-6)* 

63°  E 

— — — 

In  service 

Table  5-5.  Location  & Projected  Location  of  Foreign  Satellites 


SATELLITE 

LOCATION 

ARABSAT  I 

i9°E 

n 

26  E 

SETS 

75  W 

SETS 

67.5  W 

ANIK  1 

104  W 

2 

109  W 

3 

114  W 

TELESAT  B-1  (ANK  B-1) 

109  W 

C-1  ( C-1) 

112.5  W 

C-2  ( C-2) 

116  W 

STW-1 

125  E 

STW-2 

70  E 

SAT  COL-1 

75  W 

SATCOL-2 

75.4  W 

MARECES  A 

15  W 

MARECES  B 

64.5  E 

MARECES  C 

40  E 

MARECES  D 

172  W 

MAROTS 

40  E 

MAROTS-B 

12.5  W 

SYNPONIE  IND  1 

11.5  W 

smo 

15  W 

INSAT 

74  E 

INSAT  IB 

94  E 

ISCOM 

102  E 

PALAPA  1 

83  E 

2 

77  E 

3 

118  E 

4 

108  E 

5 

13  E 

ZOHREN  1 

34  E 

2 

26  E 

3 

47  E 

4 

41  E 

BSE 

l.OE 

CORSA-b 

- 

CSE  (SAKURA) 

135  E 

ECS 

145  E 

ETS-2 

130  E 

GMS 

140  E 

NIGERIAN 

14  E 

NIGERIAN 

20  E 

Table  5-6.  Locatlcai  of  USSR  Communication  Satellites 


•A 


5-6 


[ 

I 


[ 

[ 

[ 

[ 


[ 

c 

[ 

c 

[ 

[ 


[ 

[ 

I 


B — 


Maximum  Latitude  of  Ground  Terminal  For  Satellite  at  Geo-Synchronous  Altitude 


P(a.0) 


r = 3444  NMI 


For  E » 0 ; 
i = (163/2°) 
e * (17. 4/2°) 


Spherical  Area  Coverage  of  Earth  Surface 

2 

A = 2 TT  r (1  - cos  0) 

0 = [arccos  ( r cos  E / r +h  )]  -E 


earth 


4 TT  r 


E = 0° 

B=7.5° 

E=10° 

Area 

42.4% 

36.1% 

34.0% 

For  ground  terminal  locatlon:P(longltude,latitude)’BP(o,^ ),  and  from  Napier's  rule 
for  right  spherical  triangles: 

cos  0 = cos  a cos  p 

Figure  5-1.  Earth  Terminal  Maximum  Latitude  Location  as  a Function  of  Its  Elevation 
Look  Angle  and  the  Cap  Area  (A)  For  Discrete  Elevation  Angles 
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^ C 
^ [ 
i; 
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A/C,  a/c 
ADM 
Ag-Cd 
a/k/a 


A KM 


AM  SAT 

APRL 

ASETA 


CIA  S.p.A. 


C/L,  C-L 

CMO 

COMSAT 


CONUS 


refers  to  flight  model  "A"  of  a program  series 

area  coverage 

aircraft 

advanced  development  model 

silver-cadmium 

also  known  as 

apogee  kick  motor 

So^iet  A-2  -e  launch  vehicle 

Radio  Amateur  Satellite  Corporation 

American  Radio  Relay  League 

Association  of  State  Telecommunication  Undertakings  of  the 
Andean  Sub- Regional  Agreement 

Applications  (Advanced)  Technology  Satellite 

average 

Advance  Westar 
bits  per  second 
beginning  of  life 

Broadcast  Satellite,  Experimaital 
bandwidth,  beam  width 
chajmel 

Compagnia  Industriale  Aerospazlale 

centimeter 

C-band  to  L-band 

command 

communication  satellite 
Continental  United  States 
circular  polarization 
communication  satellite 
Communication  Technology  Satellite 


GLOSSARY  (cont’d) 


dB 

dBi 

dBm 

dBW 

DCA 

DFS 

DNC 

DOC 

DOD,  DoD 

domsat 

down  (link) 

DSCS 

E.,  E 

EC 

ECS 

EDM 

EEPT 


EIRP 

EOL 

ESA 

ESE 

ESOC 

E p 6stv 

ET 

E-W 

F.A.A. 

FDM 

FDMA 


decibel  ’ 

i 

decibels  of  antenna  gain  referred  to  Isotropic  radiator  I 

decibels  of  power  referred  to  one  milliwatt 

decibels  of  power  referred  to  one  watt 

Defense  Communications  Agency 

Demonstration  Flight  Satellite 

defocused  narrow  coverage 

Canadian  Department  of  Communications 

Department  of  Defense 

domestic  communication  satellite 

spacecraft  transmitting  j 

Defense  Satellite  Communications  System 

east 

earth  coverage 

European  Communications  Satellite 
engineering  development  model 

European  Conference  of  Postal  and  Telecommunications 
Administration 

effective  isotropic  radiated  power 

end  of  life  j 

European  Space  Agency 

east-southeast 

European  Space  Research  Organization 

estimated 

earth  terminal 

east-west  | 

Federal  Aviation  Administration 
frequency  division  multiplexing 
frequency  division  multiple  access 

1 

I 
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GLOSSARY  (cont'd) 


FM 

F-1 

Fr/FRG 

ft. 

Gbps 

G.E. 

GHz 

GSFC 

H-Sat 

HAC 

Hz 

IF 

IMPATT  (diode) 
INCO 

INMARSAT 

Insat 

rus 

°K 

kbps 

kHz 

km. 

kW 

L/C,  L-C 
lbs. 

LES 

LHCP 

MCS 

m 

Ml 


frequency  modulation 

refers  to  flight  model  "1"  of  a program  series 
France/Federal  Republic  of  Germany 
foot,  feet 

gigabits  per  second 
General  Electric  Go. 
gigahertz 

Goddard  Space  Flight  Center 
Heavy  Satellite 
Hughes  Aircraft  company 
hertz 

intermediate  frequency 

impact  avalanche  transit  time  diode 

International  Maritime  Consultative  Organization 

International  Maritime  Satellite  Organization 

India  Satellite 

Inertial  Upper  Stage 

degrees  kelvin 

kilobits  per  second 

kilohertz 

kilometers 

kilowatt 

L-band  to  C-band 
pounds 

Lincoln  Experimental  Satellite 
1 eft-hand  circular  polarization 
Maritime  Communications  Subsystem 
meters 
Molnlya  1 
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I 
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GLOSSARY  (cont’d) 


MA 

module  A,  model  A 

MB 

module  B 

MBA 

multiple  beam  antenna 

Mbps 

m^abits  per  second 

MHz 

megahertz 

MIT 

Massachusetts  Institute  of  Technology 

MMD 

mean  mission  duration 

MMW,  mmw 

millimeter  wave 

mW 

milliwatt 

N.,  N 

north,  nitrogen 

NASA 

National  Aeronautics  and  Space  Administration 

NASDA 

National  Space  Development  Agency  of  Japan 

NATO 

North  Atlantic  Treaty  Organization 

NB 

narrowband,  narrow  beam 

Ni-Cd 

nickel -cadmium 

N-S 

north -south 

NLV 

N launch  vehicle 

OSCAR 

Orbital  Satellite  Carrying  Amateur  Radio 

OTS 

Orbital  Test  Satellite 

PA 

power  amplifier 

PRC 

Peoples  Republic  of  China 

preamp 

preamplifier 

PSK 

phase  shift  keying 

RCA 

Radio  Corporation  of  America 

rcve,  rcvr 

receive,  receiver 

Ref. 

reference 

RHCP 

right-hand  circular  polarization 
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GLOSSARY  (cont’d) 


sats 

S. ,  S 

S/A,  s/a 
SAMSO 
SB 
SAS 

S/C,  s/c 

SCPC 

SED 

SFCS 

SHF 

Si 

SPAR 

SSMA 

STS 

STW 

TAD 

TBD 

TC 

TDA 

TDMA 

TDRSS 

TLM 

TRW 

T,  T&C 
TTY 

TWT,  TWTA 


satellites 

south 


same  as 

Space  and  Millile  Systems  Organization 
spot  beam 

Satellite  Business  Systems 
spacecraft 

single  channel  per  carrier 
SED  Systems,  Ltd. 

Strategic  Forces  Communication  Satellite 

super  high  frequency 

silicon 

SPAR  Aerospace  Products,  Ltd, 

Spread  Spectrum  Multiple  Access 

Space  Transportation  System  (Shuttle) 

Acronym  in  Chinese  alphabet  for  "Experimental 
Communications  Satellite" 

Thrust-augmented  Delta 

to  be  determined 


telemetry  and  command 

tunnel  diode  amplifier 

time  division  multiple  access 

Tracking  and  data  relay  satellite  system 

telemetry 

TRW  Systems  Group 

Telemetry,  tracking  and  command 

telet3q)e 


traveling  wave  tube 
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GLOSSARY  (cont’d) 


UHF 

ultra  high  frequency 

U.K. 

United  Kingdom 

Up  (link) 

spacecraft  receiving 

U.S.A.F. 

United  States  Air  Force 

U.S.N. 

United  States  Navy 

VHF 

very  high  frequency 

vocoded 

voice  coded 

W.,  w 

west,  watt 

WB 

wideband,  wide  beam 

WG 

waveguide 

WNW 

west -northwest 

xmit,  xmtr 

transmit,  transmitter 

XPDR 

transponder 

2/10 

2 meter -to-10  meter 

70/2 

70  centi meter -to-2  meter 
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